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DEATH SUMMARY 

RE: CALABIO, EInoisa (Deceased) ‘, 
Empl: Kaiser Foundation Hospital 

b 

DOB: 03/l 715 1 
SSIN: 584-04-7744 
U’CAB No: VNO 040 1 337 

Claim h’o: 1000-00-0474 
D/Death: 1 O/07/99 

Dear Mr. Sherman: 

This is a report pertainin, 0 to circumstances surrounding the death of Ms. Elnoisa Calabio, a 
former employee of Kaiser xvho died on October 7, 1999 at 48 years of age. AvailabIe for 
my review were copies of the foIIoi\ing records. [I personally spent 4% hours reviewing the 
records, researching the medical literature and preparing this report.] 

There n-as the report of a postmortem examination conducted on October I 1, 1999 by Dr. R. 
Ridolfi, wherein he diagnosed Ms. Calabio with severe diffuse acute and chronic nonspecific 
interstitial pneumonitis, acute diffuse al\.so!ar damage, bilateral pleural effusions and 
moderate nonspecific heparic steatosis. T-Y~ \l.as no evidence for vasculitis or myositis. 
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In the summary of Ms. Calabio’s history Dr. Ridolfi said that she had developed arthritic 
symptoms involving the fingers, wrists and knees in the summer of 1999, together with 
“dermatologic changes suggesting dermatomyositis.” Then, she developed progressive 
shortness of breath and evidence for interstitial pneumonitis. She had been taking the 
medication Mevacor and this was discontinued. An open lung biopsy performed in 
September f 999 was interpreted at first as usual interstitial pneumonitis; later, the diagnosis 
was changed to nonspecific interstitial pneumonitis. 

Dr. Ridolfi said that in the postmortem examination Ms. Calabio’s skin and skeletal muscle 
revealed no signs of vasculitis or myositis. A specia1 pathologic stain reveaIed evidence for 
interstitial fibrosis in the lungs. 

’ There was the death certificate explaining that Ms. Calabio had died at 4:35 p.m. on October 
7. 1999 at the Kaiser Hospital in West Los Angeles. The immediate cause of death was 
listed as “usual interstitial pneumonia” that had been present for days. This \vas attributed to 
dermatomyositis that had been present for two months. : 

.- 
There were records from the Kaiser Hospital showing that a bronchoscopy performed on ” 

., 
August 18, 1999 was interpreted by the pathology department as showing “essentially non 
diagnostic lung parenchyma.” A biopsy of the left thigh muscle performed on August $$; ,’ % 
1999 was interpreted as showin, 0 “unremarkable skeletal muscIe tissue with no eviden&:ofq$, 
nqrositis or ~asculitis.” p 

The Kaiser records show that a biopsy of the stomach perfo.rmed on August 9, 1999 revealed 
mild to moderate subacute and chronic gastritis nith no signs of helicobacter. A biopsy of . . 
tl- li 3 111 iti1 LIiZ 23 1 rlscl FL’ iv11112\: CIii J&iiiXj’ 
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dermatofibroma.” A stomach biopsy performed on December 28, 1994 revealed “mild 
chronic gastritis” with no evidence for H. pyiori. 

. 

The Kaiser records show that a gallium scan of the lungs performed on August 17, 1999 was 
normal. An open lung biopsy performed on September 15. 1999 was initially interpreted as 
usual interstitial pneumonia, with no evidence for granuloma or vasculitis. However: the 
patholog!, specimen \vas then revieLl.ed by a pathologist at USC Medical Center n:ho 
interpreted this as “nonspecific interstitial pneumonitis...fibrosir;, and cellular type.” 
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The Kaiser records include the September 26, 1999 pathology consultation by Dr. M. Koss at 
USC MedicaI Center, explaining that Ms. Calabio had developed progressive shortness of 
breath beginning shortly after taking the medication Zocor. He diagnosed her with 
nonspecific interstitial pneumonitis (NSIP), adding “this pattern of lung injury is typically 
chronic and-includes a wide variety of illnesses. The idiopathic form of the disease, when it 
shows fibrosis, as in the present case, has a prognosis somewhat better than that of [usual 
interstitial fibrosis], but it can progress to end-stage iung disease as apparently has happened 
here. I am not a\vare of a relation of NSIP to Zocor.” __ 

The Kaiser records include a scientific artic!e by Katzenstein and Fiorelli (published in the 
1994 American Journal ofSttrgica1 Pathology, Volume 18, beginning on page 136) entitled 

, “Nonspecific Interstitial Pneumonia/Fibrosis.” This article was reviewed in detail and 
explained that the mortality of nonspecific interstitial pneumonitis was less than that of usual 
interstitial pneumonitis. Some patients described in this article had a history of exposure to 
substances at Ivork or at home that might hn1.e caused the pneumonia, such as a canary, a 
wood stove, grain dust, coal or ash. 

The Kaiser records sholv that Ms. Calabio was admitted to the hospital on August 28, 1997 
-.,_ 

with a hvo-day history of che_st pains and tingling sensations in her left arm. At that time it 
was said that she had a history of hypertension and hypercholesterolemia and Lsas tal+ing.tbe 
medication Maxzide. On physical examination her blood pressure was 159/77 and s~$w$ 
diagnosed \tith at>,pical chest pain. She was admitted for further evaluation. ,. y 

The Kaiser records sholv that on October 3 1, 1996 Ms. CaIabio undenvent vaginal 
hysterectomy surgery for uterine fibroids. In her preoperative evaluation it Lsas said that she 
I;.& ;i :iisior\. Cl. \,. I 01 l~~.ciLL.lLl,L ‘r‘lu %‘T q -.- A “Sinai; pain,” and \lx on the mzdicatio;; !.LxziJz ftli- .e 
hypertension. Her blood pressure \vas 120/70. 

The Kaiser records include a September 14, 1992 health questionnaire ivherein Ms. CaIabio 
acknoivledged a h&or)- of ha), fever in the past and a more recent histogr of “allergies.” On 
January 25, 1993 she lveighed 120 pounds and her blood pressure was 1’28186. On July 27, 
1993 she undenvent injecrion of cortisone into her right thumb to correct trigger thumb. 

A.%. 

w.. -. 

The Kaiser records sho\i, that Ms. Calabio underwent esophagogastroduodenoscopy (EGD) 
on December 28. 199-l because of a history o1‘epigastric and right upper quadrant discon?fort. 
She VYLS diagnosed xvith duodenitis and mild gastritis. On March 23, 1995 Ms. Calabio teas 
evaluated for chest pains and high blood pressure. Her only medication at that time Teas 
Tagamet. Her blood pressure ranged from 160/l 10 to 170/l 10. 
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Ms. Calabio was told to return the following week for a blood pressure check. On April 7, 
1995 her blood pressure was 150/90 and she weighed 134 pounds. She was diagnosed with 
“mild” hypertension and hypercholesterolemia. (I don’t believe medication was prescribed at 
that time for her blood pressure, however.) 

The Kaiser records show that on August 2 1, 1995 Ms. Calabio complained of the sudden 
onset of rectal pain while standing and writing on the operating room schedule board that 
evening. She was diagnosed with no anal pathology but a vaginal infection was present. In a 
May 22, 1996 health questionnaire it was said that Ms. Calabio had a history of a positive 
PPD skin test. On August 28, 1997 it was said that she had a two-day history of intermittent 
chest pressure and her blood pressure was 159/77. She was diagnosed with atypical chest 

, pains. (She was admitted to the hospital for evaluation at that time.) . . i . 

The Kaiser records shoir. that on September IO, 1997 it was said that Ms. Calabio possibly 
had a history of esophageal spasm or esophagitis secondaq to gastrossophagsal reflus 
disease (to explain her recent bout of atypical chest pains, that is). She weighed 130 pounds 
and her blood pressure was 15 l/78. On April 2 1, 1998 she was diagnosed with a right 
shoulder impingement syndrome and arthritis changes in her neck. Physical therapy was ’ _- 
recommended. 

f -.i 

The Kaiser records show that on March 26, 1999 Ms. CaIabio complained ofrscurren&:‘,!i 
epigastric pain for ii-hich she had been takin, 0 Tagamet and M>.lanta. She was taking th& ,+ 
medication Maszide. Prilosec uras prescribed. On April 20, 1999 it lsas said that Ms. 
Calabio’s total cholesterol \vas 276, the HDL was 46, the LDL wasi! and the triglycerides 
were 378. On July 28! 1999 it was said that Ms. Calabio had a histoq of left knee pain and 
s\veiiing for se\,eral da1.s and nad taken the medication illorrin. A rniid lo moderate lei? knctt: 
eftision was present and the knee \vas tapped and fluid was sent to the laboratory for testing. 
No injection was made, however. 

The Kaiser records show that on August 3, 1999 it was said that Ms. CaIqbio had developed 
muscle weakness, nausea, arthralgias and myalgias after starting the medication Zocor at a 
dose of 40 mg at nighttime on July 14, 1999. There \vas also a rash on her face, knuckles and 
elbows. Laboratory tests included a total CPK that \vas slightly elei.ated at 283. The SGOT 
was slightly ele\-ated at 58. 5% ~~3s ,liagnosed Lvith dermatomyositis secondary to Zocor 
(which had already been discontinues,), and the medication Prednisone ~vas prescribed. Xiso, 
Ms. Caiabio was started on Cq.totec -. 
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The Kaiser records show that on August 9, 1999 it was said that Ms. Calabio only took the 
Prednisone for two days because it upset her stomach. On physical examination her heart 
and lungs were normal. She was diagnosed with possible “Zocor reaction.” On August 9, 
1999 her EGD revealed multiple erosions in the stomach. 

The Kaiser records include the August 13, 1999 consultation by a neurologist, Dr. K. Kim, wherein 
it was said that Ms. Calabio took Zocor for about one week until July 24, 1999. While taking this 
medication she developed a rash on her face, arthritis in the smaH-joints, arthralgias and oral ulcers. 
He diagnosed her with no evidence for neuromuscular pathology; rather, Dr. Kim concluded that 
Ms. Calabio had “probable allergic reaction to Zocor and delayed reaction.” 

,The Kaiser records show that Ms. Calabio had been admitted to the hospital from August 13, 1999 
to August 19, 1999 in order to evaluate her nausea, lveakness and fatigue that had been present for 
several weeks. Bronchoscopy \vas accomplished but \\‘lts negative. A gallium scan leas normal. 
She was diagnosed ivith dermatomxositis “probably, related to Zocor Faith lung in\eolvement,” 
transient congestive heart failure, hypertension, hypercholesterolemia and “gastric ulcers.” 

‘b 
’ The Kaiser records sho\v that Ms. Calabio was admitted from September 4, 1999 to 

September 5, 1999 after a fainiing spell that occurred uhen she got out of bed. She was 
diagnosed with medication-induced hypotension. Also: doctors diagnosed “dermatomyosit$ 
secondary to Zocor reaction.” 

,’ I’ ., 
,’ ;8” . . . +, 4 

The Kaiser records include the October 4, 1999 consultarion bj. Dr. T. Mahrer. This was a 
lung transplant evaluation Lvherein it ivas said that Ms. Calabio’s condition had progressed to 
require intubation for ventilatory assist on October -, 3 1999. Her condition had deteriorated 
further. She had developed a tver too. A recent echocardiogram had revealed no evidence’. 
for significant pulmonary hypertension. Dr. Mahrer did not believe that a living related lung 
transplant would be appropriate treatment for Ms. Calabio. He made recommendations for 
improving her-oxygenation. 

These were the only records available for me to re\,ie\v at this time. 

DISCUSSION: 

I was asked to describe circumstances surrdundin,o the death ofMs. Elnoisa Calabio, a 

” . former employee of Kaiser ~1410 died on October 7, ! 999 at 48 >‘ears of age. Based on the 
available information, this woman’s ~vork as an operatins room nurse did not cause, _, 
aggravate or accelerate her demise. 
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At the time of her death Ms. Calabio’s medical problems included: hypercholesterolemia; history 
of hypertension diagnosed in 1995; history of gastritis confirmed on biopsies in December 1994 
and August 1999; history of right shoulder impingement syndrome; history of atypical chest pains 
in 1997, suspected to be the result of gastrointestinal disease (i.e., gastritis or gastroesophageal 
reflux); left knee arthritis diagnosed in July 1999; polyarthralgia and malaise beginning within one 
week of starting the medication Zocor in July 1999; nonspecific interstitial pneumonitis diagnosed 
in September 1999, resulting in respiratory failure and death the following month. 

-- 

The preponderance of evidence indicates that Ms. Calabio’s demise \vas directly precipitated 
by consumption of a new medication (new to her, that is) last July. On or about July 14, 
1999 she was given the medication Zocor for hypercholesterolemia. Within one week of 

,taking the medication she experienced malaise, arthralgias and a left knee joint effusion, and 
she discontinued the drug altogether on or about July 24, 1999. Her problems did not end 
there: ho\ve\*er, and Ms. Calabio eventualI>, developed signs and symptoms of progressive 
pulmonary disease that was ultimately diagnosed as nonspecific interstitial pneumonitis. 

- -. The medication Zocor has been reported to cause malaise, arthralgias: arthritis;vasculitis-$ke 
symptoms, dyspnea and fatty changes in the liver. All of these things occurred in Ms. .__.. 
Calabio’s case. (As seen in the postmortem examination, the pathologist observed mod;rate 
steatosis, fatty changes in Ms. Calabio’s liver.) There was nothing about her work 

I 
,;. ‘1, *l’t 

environment that could have caused, aggrahvated or accelerated this condition, based on,the’$ 
information at hand. r . . 

Therefore, the preponderance of evidence indicates that Ms. Elnoisa Calabjo’s death from 
nonspecific interstitial pneumonitis was not caused, ag-savated or in any \$.a>. accelerated b:. her 
employment aft kaiser. 1 his is simpiy not the historl, of an occupational death; raiher, ir is a-sad 
reminder ofthe potential consequences of properly prescribed prescription medications. *’ 

As al~vays, hoive\.er, I Lvould be happ!. to rs\.ieii. an> additional medical records that become 
a\railable on this case in order to provide a more thorough discussion of Ms. Elnoisa 
Calabio’s entire past medical histog,. 

TIMOTHY C. REYNOLDS, M.D. - . . ...* 
Diplomate, American Board of Internal Medicine 
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TCR: kdg 

cc: Pad Majchrowicz, Kaiser Pemanente 

ldeclare under penalty ofperjwy that the information contained in this report and its attachments, q-any, is true 
and correct to the best of my knowledge and belief except as to information I have indicated 1 have receivedfiom 
others. As to that information, I declare under penalty ofperjury that the information accurateiy describes the 
information provided to me and, except as noted herein, that I believe it to be true. 

I also declare under pena& ofperjury that I have not violated Labor Code Section 139.3 and that I have not 
offered, delivered, received or accepted any rebate, refimnd, commission, prefereT:ce, patronag:, dividend. discount 
or other consideration. whether in the form of money or otherwise, as compensation or inducement for any 
referred examination or evaluation. The contents of this report are true and correct to the best knowledge of the 

, undersigned. ‘J 

I declare under penalp of perjq that the above is true and correct 

This was e-recuted ilz the 

‘. 

/ / TlMOTHY C. REIWOLDS, M.D. I 
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SUITE 240 
GLENDALE, CA 9 1206-4263 

(323) 245-05 17 
(8 18) 243-909 1 

FAX: (818) 243-7890 

WORKERS COMPENSATION APPEALS BOARD 
6150 Van Nuys Boulevard 
Room 105 
Van Nuys, CA. 91401-3373 

-_ 
RE: ELNOISA CALABIO (DEC'D.) VS. KAISER FOUNDATION HOSPITAL 

WCAB NO. : VNO 0401 337 
CLAIM NO. : 1000-00-0474 
D-0.1. : 10/7/99 
FACILITY : West Los Angeles Medical Center 

\ 

Gentlepersons: 

Pursuant to the Rules of Practice and procedure enclosed please 
find the following documents for filing: 

1. Timothy Reynolds, M.D., dated 4/3/00. k 

__.I Copies of the above have been served on the parties listed below. 
P '.i 

Very truly yours, *; ' .+ 
/,.: 3 y' 

LAW OFFICES OF JOHN M. SHEtiN,+ 
Attorneys at Law 

JMS: ems 

Enclosure.. 

cc: Kaiser Permanente Medical Care Program/Paul Majchrowicz 
Law Offices of Appel & Rimbach/Barry M. Appel, Esq. 
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zacolz 
(SIMVASTATIN) 

PLEASE READ THIS SUMMARY CAREFULLY, AND THEN ASK YOUR DOCTOR ABDUTZQQ& NO 
ADVERTISEMENT CAN PROVIDE ALL THE INFORMATION NEEDED TO PRESCRIBE A DRUG, THIS 
ADVERTISEMENT DOES NOT TAKE THE PLACE OF CAREFUL DISCUSSIONS WITH YOUR 
DOCTOR. ONLY YOUR DOCTQB HAS THE TRAINING TO WEIGH THE RISKS AND EENEFtTS OF A 
PRESCRIPTION DRUG FOR YOU. 

USES OF= 
ZOCOR is a prescription drug that is indicated as an addition to diet for many patients with high 
cholesterol when diet and exercise are inadequate. For patients with coronary heart disease 
(Cl-ID) and high cholesterol, ZOCOR is indicated as an addition to diet to reduce the risk of death 
by reducing coronary death; to reduce the risk of heart attack; to reduce the risk for undergoing 
cardiac procedures (coronary artery bypass grafting and percutaneous transiuminal coronapI 
angioplast!!); and to reduce the risk of stroke or transient ischemic attack (TIA). 
WHEN m SHOULD NOT BE USED 
Some oeoole should not take ZOCOR. Discuss this with your doctor. 
ZOCOR should not be used by patients who are allergic to any of its ingredients. In addition to 
the active ingredien&jmvastatin, each tablet contains the following inactive ingredients: 
CelkIfose, lactose, magnesium stearate, iron oxides, ta!c, titanium dioxide, and starch. Butylated 
hydroxyanisoie is added as a preservative. 
Palienls with liver problems: ZOCOR should not be used by patients v,‘ith active liver disease 5’ 

rtpeated blood test results indicating possible liver prob!ems. (See WARNINGS.) 
:Vomen who are or may become pregnant: P:egnan:~;~omen should not take ZX’3 be%:! 
: xi/ ha:m 

_, ” 

th: fetus. Women of childbearing age should not take ZOCOR unless it is high::’ 
::n rkely that they will become pregnant. Ii a wornaT: 3ses beccn:; zzgnan: ‘:;c:? x ZOCL - 
:-s shoed step tan:ag the drug ai;d ta!k tc ?sr docsrr: OX?. 
!Vomen who are breast-feeding 9?ccld -3: :tii? Z:SS=. 
WARNINGS 
Xuscle: Tell your doctor right away if you experience any unexplained muscle pa.:. 
!enderness, or weakness at any time during treatment with ZOCOR so your doctor can de&r 
:f ZOCOR should be stopped. Same patients may have muscle pain or weakness while taking 
ZOCOA. Rarely, this can include muscle breakdown resulting in kidney damage. The risk :- 
muscie breakdown is greater in patients taking certain other drugs along with ZOCOR, suz 
as the lipid-lowering drug Lopid (gemfibrozil), and other fibrates: lipid-lowering doses ci 
niacin (nicotinic acid): Sandimmune (cyclosporine): itraconazole, ketoconazole, and other 
szole antifungal drugs: the antibiotics erythramycin and clarithromycin: HIV protease 
inhibitors: and the antidepressant nefazodone. Interruption of therapy with ZOCOR shoulc 
:e considered if you are going to take an azole antifungal medication, such as itraconazole. 
:r macrolide antibiotics, such as erythromycin. Patients using ZOCOR along with any of these 
stner drugs should be carefully monitored by their physician. The risk of muscle breakdown 
IS greafer in patients with kidney problems or diabetes. 
Because there are risks in combining therapy with ZOCOR with the drugs listed above, your 
dcctor should carefully weigh the potential benefits and risks. He or she shcoid also carefuiiq 
monitor patients for any muscle pain, tenderness, or weakness, particularly during the initial 
months of therapy and if the dose of either drug is increased. Your doctor also may monitor 
the level of certain muscle enzymes in your body, but there is no assurance that Such 
monitoring will prevent the occurrence of severe muscle disease. 
If you have conditions that can increase your risk of muscle breakdown, which in turn car, 
cause kidney damage, your doctor should temporarily withhold or stop ZOCOR. Also, since 
?here are no known adverse consequences of briefly stopping therapy with ZOCOR, treatment 
should be stopped a few days before elective major surgery and when any major acute 
medical or surgical condition occurs. Oiscuss this with your doctor. who can explain these 
conditions to you. 
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Liver: About. 1% of paffents who too& ZtlcOR la clh$al trials developed elected levels of 
some liver amvines: patrecnS,jJ!Io ha@ the incr~.us@Iy had nosymptom+ Egged liver ,..-a..,. . 
emyme-fJ?!,!Y~~fWJ ~y~f!jf$s tivfien tfywr~ZOc~R “,s.stofwed-‘l- :, :: ‘. 
In ih~&JC%@i&&f Study,‘tbe. nirmbe; of patients &hm&e tfian one l&t$~n&$ level 
ebMtiOn t0 jjmat~rtfd fimesthe hln& tibper limit w&s ii$diffeieht&w~en the ZOCOR and 
placebo-grwp&.O$y.t patients on-ZOCOR and ~pn.pfacebo discorttnt@rl~erapy .due to i 
elevated liver enzyme IeVelS. f%ti~%ts we& tied on 20 6i$‘$ZOCOR, and one tf$rir had their I 
dose raised to 40 mg.‘:. 5 ’ zy.-F”, -,..,:-; “” ?- .-; c--- -. _.. ,* ;: -T:. : - I. 
YOW docto&i&ld $ikforh mu& bloticl tests to cbe$$e& &&ie;.b&$e iok start 

! 

treatment with ZOCOR and perfodicallythereafter (for example, semiannually) for your first 
year of trf?atmen! oruntit 1 yeaiafter youi last elevation In dose. Patients titrated to the.SO-mg 
dose should receive an additfonal test at 3 months. if your enzyme levels increase;your doctor 
should order more frequent tests. if your liver enzyme levels.remain unusually high, your doctor 
should discontinue your medication. : 
Telt your doctor about any liver isease y& may have had’in the past ahd about how much 
atcohol you consume. ZffCr % uld be used with caution in patients who cunsume lams 
amounts of alcohol.. i 
PRECAUTIONS . . 
Before starting treatment with ZOCOR.try to lower your cholesterol bj other methods such as’ 
diet, exercise, and we?ght loss. Ask your doctor about how best to-d@his.-Any other.m@ical 
problems that can cause high cholesterol should also be treated. 1 

Drug Inter&an& Be&use itnossible serious drug interactio’ns; ii is important to tell yoY 
doctor what othei’drugs yor 

ZUCOk Can ihterah ’ 

*$iiig, including those obtained without a prescription. 

cyclospirn’ne(Sandimmune), itraconazole, ke&conazole, Lopid, I&?LM, 
erythromycin, clarit romycin. HIV protease inhibitors, and nefqodone. (See WARNINGS, P 
Muscle.) , . 

Some patients taJdng lipid-lowering agents similar to ZOCOR and coumarin aMicoagulants (a 
type of blood thinner) have experienced bleeding and/or i&eased brood clotting time. Patients 
&king these.medicines should have their blood tested before starting therapy with ZOCOR and 
should continueto be monitored. 

Nursing ~ot&rszDrugs taken by nursing mothers may be present in their breast milk. Because 
ofthe Potential for serious adverse reactions in nursing infants, a woman Eking ZOCOR shou!d 
:r?i b:e&-ised. (See WHEN=? SHOULD NOT BE&ED.) 

pediatric Use: ZOCOR is not recorrrmended for children or patients aIdei 20 year; r;: :Z. 
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SIDE EFFEc;iS 

.’ 

tremor. toss of balance, psychicdisturbances. 

Skin: Rash, itching, hair !oss, dryness, nodules, discoloration. 

Eye/Se&: Slurred vision;ahered taste sensation, progression of cataracts, eye muscle 
weakness- 

Hypersensitivity (AtIergTc) Reacfions: On‘rare occasions, a wide variety of symptoms have 
been reported to occur either alone or together in groups (referred to as a syndrome) that 
appearedto bebased avalleigic-type reactions, which may rarely be fatal. These have included 
one or more ofthe following: a severe generalized reaction that may include shortness of breath, 
wheezing, digestive symptoms, and low blood pressure and even shock; an allergic reaction 
with swelling of the face, lips, tongue and/or throat with difficulty swallowing or breathing; 
symptomsmimicking lupus (a disorder in which a person’s immune system may attack parts of 
his or her own body); severe muscle and blood vessel inflammation; bruises; various disorders 
of blood cells (that could result in anemia, infection, or blood dotting problems) or abnormal 
blood tests; inffamedor painful joints; hives; fatigue and weakness;sensibvhy to sunlight;fever, 
chills: flushing; difficuHy breathing; and severe skin disordersthatvary from rash to a serious 
burn-like shedding of skin all overthe body, including MUCOUS Membranes such as the lining of 
the mouth. 

Other:Lossofsexualdesire,breastenlargement, impotence. 

Labo~T~Liverfunctio~~~oralities including elevated alkaline phosphatase and 
biiirubin;thyro~fun&nabnortWities. 

NOTEThis sikaqptpddes inqmbnttinnation ahonf.MCOR- If you wwidlike more 
inforrmtioe;askyoar~or~brt to let you read the pmfes&na& labeling and then 
discuss it mftblbem. 

ZOCOR is a regtstered trademark of Merck & Co., Inc.. 

The other brands listed are trademarks of their 
respective owners and not of Merck & Co., Inc. Whitehouse Station, NJ 08889 

. . 

3 1999 Merck & Co., Inc. Ail rights :eserved. 996096(5)(43%)-ZOC-CON (435R)C 
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Simvastatin-associated Dermatomyositis 

->.a-- We read with interest the article by McDonagh er al. 
i] and would like to report the following case. Recently 

‘*%re have seen a 50-yr-old man who was started on simvast- 
atin [3-hydroxy-3-methyl glutaryl co. enzyme-A (HMG- 
COA) reductase inhibitor] in February 1990. Six months 
later he developed a non-itchy rash on the dorsum of his 
hands followed within a few months by proximal muscle 
weakness Simvastatin was stopped in July 1992 by his 
general practitioner but he continued to have the symp- 
toms On presentation in December 1992 he had a rash 
entirely characteristic of dermatomyositis with papular, 
purplish erythema and scaling primarily on knuckles and 
nail folds with streaking along the extensor tendons of 
proximal phalanges and some nail fold telangiectasiae. He 
also had a non-specific rash on his elbows and face and he 
had evidence of proximal muscle weakness The inves- 
tigations showed creatinine kinase raised at 1045 units, 
(normal range 2S-190), electromyogram revealed myo- 

_ pathic motor units and muscle biopsy showed patchy lym- 
phocytic infiltration with muscle fibre degeneration in 
keeping with subacute myositis His AM: was positive at 
l/250 IgG. Investigation for an underlying neoplasm was 
negative. He was started on prednisolone which has been 
gradually tapered and 5 months later he has greatly 
improved and the rash has completely resolved. 

HMG-COA reductase inhibitors are used for the treat- 
ment of fainilial hypercholesterolaemia. Transient rises in 
serum creatinine kinase are common and cases of myo- 
pathy and rhabdomyolysis [2-S] have been reported with 
the use of these drugs. There has been one reported case 

_.. -of dermatomyositis syndrome [6] developing in a patient 
n pravastatin (HMG-COA reductase inhibitor) therapy, 

.owever the skin lesions described were bullous and 
_ ‘krythematous involving face, neck, shouldeLs and chest 

and were not typical of dermatomyositis. 
To our knowIedge this is the tirst reported case of classi- 

cal dermatomyositis developing in a patient on simvast- 
atin therapy. Although a direct casual link has not been 
established here, and the positive ANA and persistence of 
the rash long after stopping simvastatin may point to an 
immunological mechanism, we feel that clinicians should 
be aware of the possibility that this type of drug may pro- 
voke dermatomyositis. 

F. H. KHAITAK,* I. M. MORRIS,* W. A. BRANFORD? 
Departments of *Rheumatology and fDermato1og.v. Ket- 
tering General. Hospital. Rothwell Road. Kettering, North- 
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. ..-.. ‘Ineammation or Sepsis’ is not the Actual Question in 
Reactive ArtMtis 

SIR-In their recent edito+al Highton &d Poole [l] sug- 

gest that differences in the characteristics of patients 
studied as well as technical factors are most likely to be 
responsible for the variable detectability of Chfamydia 
trachomatis DNA and RNA in patients with sexually 
acquired reactive arthritis (SARA). In fact two additional 
investigations not cited in the editorial have identified 
chlamydial nucleic acids, especially ribosomal RNA in 
joint material of patients, with Chlamydia-induced arthri- 
tis (CIA) and undifferentiated arthritis, and DNA encod- 
ing for -the chlainydial majot outerimembrane protein 
(MOMP) in joint material of patients with SARA [2, 31. 
Therefore, we agree with the concIusion that &&organ- 
isms are disseminated to the affected join& but it is ques- 
tionabIe if the intra-articular presence of C : &/zoriratis 
represents a productive infection. We have established an 
in vitro model of C. trachomatk (serovti K)--tiected 
monocytes 141. Chlamydial MOM, l$o@$&+haride 
and ribosomal RNA persist in these infect+ nidnocytes 
without productive irifection for up to 14 day&$&uilar 
findings were reported in a primate model for t&homa, 
in which chlamydial RNA and DNA could be demon- 
strated during a culture-negative state [S]. Attempts to 
culture replicating Chlamydiae reproduceabIy from joint 
materials by modern cell culture techniques have failed 
[6]. The electron-microscopic studies showing particles 
consistent with both elementary and reticulate bodies are 
not definite proof of a replicative infection. Therefore, 
future investigations on the pathome+nisms of intra- 
articular persistence of C. trachomatis should include the 
issue of a culture-negative state of persistence and growth 
arrest of the bacterial organism. 

The authors further refer to data showing the presence 
of antigenic material or liwwlvsaccharide from Yersinia$ 
and SaTmonelIa within thd jdint’s of patients with reactive 
arthritis following enteric infection (EReA). We demon- 
strated Yersinia outer-membrane-protein (YadA)-p@- 
tive structures resembIing rod-shaped bacteria in biops’ies 
of the synovial membrane in patients with Yersifiia- 
induced arthritis (YIA) [7]. Granfors and colleagues [SJ 
also described rod-shaped particles in SF cells of one 
patient with YIA pointing to the presence of whole micro- 
organisms in affected joints Moreover, the dissemination 
of whole Yersiniae to lymph nodes, skin and liverhas been 
shown in patients with other extraintestinal inflammatory 
complications of chronic Yersinia infections :fs]- With 
regard to YIA it seems to be too early Eu conclude the 
definitive absence of nucleic acids or live ‘Yerstie in 
inflamed joints based on two reports with negative PCR 
results One of these reports was fmther.sdiscussed 
because of potential errors in interpretation flOJ. As-in 
CIA further studies with different molecukarrmethods 
may be needed to identify nuclear acids +n joints of 
patients with EReA. 

In conclusion, the question ‘intltiation or sepsis’ is 
not the exact issue of the pathogenesis of infection in reac- 
tive arthritis. Dumonde classified the associatiGiof arthri- 
tis and infection into four classes: infective, post-infective, 
reactive, and inflammatory [II]. According to this classifi- 
cation reactive arthritis is neither ‘in4amma.ho-v’ ,X ‘infec- 
tive’ (i.e. ‘septic’), but rather ‘post-i&c:&?; because 
bacterial antigens, nucleic acids, and presum&+y &ve bac- 
teria can be identified in joint material w?Wut @tive 
culture of micro-organisms as in tiue .‘septii~.~@&i&Jhe 
originai description of ‘reactive’ arth&&‘%$&@t<pon- 
putilent arthritis’ complicating an i&&$&f@&&* b I . I.. r 



.. Dhmatbmyositis~ with lung involvement in a 
p-atient treated with simvastath ,.. .‘ ; .” ;.__.. ._.. ,I 

‘Simvastatin is widely used in the treatment of hyper- 
chole&rola~mia.‘We report the ‘case of a 76-year-old 
wom& receiving long term simvastatin therapy, who 
developed-detiatomyositis with lung involvement, 
resulting ina fatal outcome, 

She presented to her general practitioner with a two 
week history of rash, proximal limb weakness and 
dyspnoea on &ertion. Simvastatin 1 Omg daily, which 
she h&l been’receiving for 18 months for a cholesterol 
level ,of 6.3 U/L (normal range 55.5 U/L), was 
immediately ceased. Laboratory examination revealed 
an elevated creatinine kinase (CK) level of 1246 U/L 

/ (range 80-l 90 U/L). Despite the subsequent fall’in CK 
level to the normal range, proximal limb weakness 
worsened. Examination revealed an erythematous rash 
involving trunk, arms and proximal lower limbs, 
associated with subcutaneous oedema, most marked in 
the arms. There was mild weakness of the proximal 
limb musculature and bibasal inspiratory crackles. 

.--,_, Laboratory examination revealed a positive anti- 
.’ nuclear antibody at a tiue of I:2560 of speckled 

* pattern; extractable nuclear antigen testing (including 
Jo-l) was negative. Other anti-synthecase autoanti- 
bodies were not tested. Erythrocyte sedimentation rate 
was 60 mm/hr. Her HLA Class II tissue type was HLA- 
DR3,4, ~52, w53 

Open muscle biopsy of the right quadriceps muscle 
was non-diagnostic, revealing non-specific type IIb 
muscle atrophy and vacuolar changes. A high resolu- 
tion computerised tomography of chest revealed exten- 
sive alveolar infiltrates in both lungs, predominantly at 
the bases. Transbronchial biopsy yielded tissue wirh 
interstitial inflammation and early fibrotic changes. 

Due to deteriorating lung function, she was 
commenced on high dose oral corticosteroid. Despite 
the resolution of her rash and improvement in her 
muscle strength, respiratory function continued to 
worsen over the next ten days. She was admitted to the 
intensive care unit for ventiiatory support and oral 
cyciophosphamide was commenced. Open lung biopsy 
revealed new and old fibrosis with diffuse alveolar 
damage. In view of the irreversible nature of the 
damage, ventilatory support was withdrawn 12 weeks 
after initial presentation to her local doctor. 

Post-mortem examination revealed inrerstitial 
pulmonary fibrosis with smaller areas consisrenr wirh 
aspiration pneumonia and bronchiolitis obliterans 
organising pneumonia. Myositis with severely atrophic 
myocytes and focal lymphocyte collectioas was present 

,--=y in proximal muscle (Figure I). 

Figure I: Specimen of quadriceps muscle taken at 
post-mortem. Prominent vacuolation of muscle f&es, 
degeneration and atrophy with replacement fibrosis, 
Iymphocytic infiltration and cluster of large vesicular 
nuclei (arrow). Haematoxylin and eosin; original 

m’agnification 200x. 

inhibitors, is associated with muscular side effects *[ ,, .l ,L 
Simvastatin, like other HMG-Co A reductase 6 

including asymptomatic CK elevations (0.6%), non- ” : “$6 
inflamrnarory myopathy (O.Ol%-0.08%) and several 4 
reports of rhabdomyolysis.‘,’ In addition, there are two 
case reports of an inflammatory myopathy.‘*” Both cases 
resolved completely with cessation of the drug, with no 
lung involvement or re’sidual morbidity.” The mecha- 
nism of muscle toxicity remains unclear, although ir has 
been speculated that reduced levels of mevalonic acid 
caused by HMG-CoA reductase inhibition can cause 
muscle damage.l .’ 

The temporal association of our patient’s illness with 
simvastatin, together with the return of elevated CK 
levels to normal on cessation of the drug, suggest a 
simvastatin related adverse reaction. The mechanism of 
this reaction is unciear. Our patient had the EEA-DR3 
genotype which has been associated with polymyositis 
and Jo-l autoantibodies,” and her sister died of 
idiopathic pulmonary fibrosis. Simvastatin may have 
triggered an autoimmune dermatomyositis by pro- 
ducing muscle injury and reIeasing autoantigens, or by 
acting as a hapten to produce a new andgen, hovvever, 
this is purely speculative. 

The use of cholesterol lowerli:d agents for -he 
secondary prevention of vascular cfisease has shown 
established mortality benefi: fnr soms gnups. 

f.h.oFf LETTERS ANTI CASE REPORTS husr EZ J Med 1995; 25 745 
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However, the benefit of treating an elderly female with 
asymptomatic hypercholesterolaemia has not been 
shown. This case highlights the need for enthusiasm for 
preventive therapy to be tempered by the recognition of 
the risks of adverse events. m 
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Aagio-oedema and ACE inhibitors 

We were interested to read Dr Weiner’s report on angio- 
oedema due to angiotensin converting enzyme inhibitors 
(ACEIs).’ We have also seen a number of patients who have 
had repeated episodes of angieedema associated with ACE 
inhibitors. One woman had suffered from three or four attacks 
of angio-oedema a year before she started treatment with 
lisinopril. She documented 42 attacks over the next 12 months 
before the lisinopril was stopped. These episodes involved the 
tongue, lips and eyes but none were life threatening. 

ACE inhibitors can also potentiate the response to bee or 
wasp venom. There are reports of patients who developed 
anaphylactic reactions during desensitisation with wasp 
venom while taking ACE inhibitors. The desensitisation was 
completed uneven&lly once the enalapril was discontinued.’ 
We have seen one woman who had generalised angio-oedema 
in response to bee stings on at least three occasions, over the 
course of four years, while taking first captopril and then 
cilazapril. Prior to taking ACE inhibitors and since discon- 
tinuing them she has only had local&d swelling at the site 
of bee stings. 

Stopping ACE inhibitors because of angiooedema can also 
cause considerable problems in patients with severe conges- 
tive heart failure. We have seen two such patients. One patient 
had 12 episodes of angiooedema and another three episodes 
of angiooedema while taking ACE inhibitors. Both patients 
had potentially life threatening attacks with laryngeal oedema 
and required treatment with adrenaline. In both instances the 
heart failure became very difficult to treat after the AGE 
inhibitor was discontinued and the patients have bad repexed 
ho@& admissions for heart &lure. In one instance we “r.ave 

746“ Aust NZ J Med 1995; 25 

recommenced captoprii at the request of the pati$t and his 
family. We hope that this is an interim measure until we can 
obtain supplies of losartan. Losartan is an Angiotensin- II 
receptor antagonist which is already registered in a number 
of countries.’ Because it does not inhibit the breakdown of 
bradykinin we hope that it will not cause angi@ this 

individual. m 
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The recent article by Weiner on angio-oedema in association 
with angiotensin converting enzyme inhibitors (ACEIs) was 
a 5mely reminder that this adverse reaction : cla6eff&zt 
cf ACE% and that the reaction may not always ~GX xxx after 
::?e drug ,is commenced.’ The Adverse-@ug R&ms 

Advisory Committee (ADU,C) bxs~&eived a total {?I!2 
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Interstitial lung disease with pleural effusion caused by 

:._ 

, . 

Simvastin 

R. E. B. DE GROOT. L. N. A. WILLEMS & J. H. DIJKMAN 
From the Deptment of Pdmonology. Lt-iden Universitg Hospital. Leiden. The Nether~ 

Abstract. De Groot REB, Willer?m LNA. Dijkman JH 
(Department of Pulmonology, L&den University 
Ho@ital. Leiden, The Netherlands). Interstitial lung 
disease with pleural effusion caused by Simvastin 
(Case Report). 1. Intern Med 1996; 239: 361-3. 

Siivastin. a HMG-CoA reductase blocker. is used for 
the treatment of certain forms of hyper- 
cholesterolaemia. Simvastin is prescribed to lower 
high serum Ievels of cholesterol by inhibiting a 
specific enzyme, hydroxy-methyIgIutarylCo-enzym- 
A (HMG-CoA) reductase. This uitinqtely leads to an 
increase of the number of LDL-receptors in the liver, 

and thus, to a decrease of the serum LDL-cholesterol. 
To a much lesser extent it iowers the serum VLDL 
cholesterol and makes the serum HDL-cholesterol 
level rise. In general. this relatively new compound is 
well tolerated and only a few, mostly minor, adverse 
effects have been reported so far. We present a 
patient who developed interstitial lung disease with 
pleural effusion most probably as a result of the use 
of Simvastin. ‘a 

Keywords: adverse effect, interstitial lung disease, 
pleural effusion, simvastin. 
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Case report 

A 61-year-old male was referred to our outpatient 
clinic. Several years before. he had survived five 
myocardial infarctions before being subjected to 
coronary bypass surgery. At the time of his first visit 
to our clinic, he had a non-productive cough and 
dyspnea with fatigue for 6 weeks. Later. there were 
small amounts of viscous white sputum which were 
bloodstained only once. There was no evidence of 
cardiac failure. He had no history of chronic cough 
or sputum production despite the fact that he had a 
3 1 pack-years smoking history. There was no weight 
loss, joint or muscle pain. He did not keep pigeons or 
other birds. uor did he keep qny other domestic 
animals. He had retid 2. j years prev~~.~~. ::s~ii 
then. he was employed in an archive. He had taken 
isosorbidedinitrate. fenprocoumon and diltiazem for 

0 1996 Blackwell Science Ltd 

several years. to which Simvastin 10 mg daily had 
been added 6 months earlier. 

Physical;examination revealed dyspnea at rest and 
a respiratory frequency of more than 40 breaths per 
minute. There was no cyanosis and no Iympha- 
denopa&y. Examination of the thorax showed bi- 
lateral crackles heard over the lower lungfelds. His 
fingers showed minor signs of clubbing. X-ray 
examination of the chest at that time showed an 
interstitial lung disease and pleural ef&ion that had 
not been present before. -, 

Laboratory examination showed the following 
data : ESR 37 mm. haemoglobin 8.1 mm01 L-‘. 
haematocrit 40, WBC 12.7x IO9 L-‘. with iO% 
neutrophils, 22 % lymphocytes and 1.5 % eosinophiIs, 
thrombocyte count 476 x lo9 L-‘. serum u.rea. 
creatinine and electrolytes were normal. Trans- 
aminases were severeIy eIevated. ASAT 74Q liL-’ iN 

361 
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Fii. 1 T&e chest X-ray at the moment of referral to our 
outpatient &I&. It shows a fairly large amount of pleural Buid 
on the right side with some pleural thickening on the left side 
and a bilateral interstitial pattern. 

c 15 UL-I). ALAT 930 UL-* (N < 15 UL-I). LDK 
1272 UL-’ (N < 160 UL-I), alkaline phosphatase 
99 IX-’ (N -c 60 UL-‘). Gamma-GT 53 UL-I (N 
< 28 UL-I), serum r$T 165 IEnd-’ (N < 100 
IE ml-‘). ACE normaf. Autoantibodies (ANF) were 
not present. The urine analysis showed no abnor- 
malities. Arterial blood sample: pH 7.44, pC0, 
3.5 kPa, p0, S.6kPa. base excess -4 mm01 L-‘. 
SaO, 9 1%. 

Lung function showed a restrictive pattern with a 
total lung capacity of 67% of the predicted amount. 
A mifd obstruction was evident (FEVI/VC 70%) 
with A’ diminished carbonmonoxide diEtsion (I&, = 
36% predicted). 

The chest X-ray showed a fairly large amount of 
pteuraI &rid on the right side with some thickening 
of the pleura on the left side (Fig. 1). There was a 
reticular pattern located peripherally in the right 
lung and in the left lower lobe. There were no signs 
of left venrricuiar failure. The CT scan of the thorax 
confkmed the large amount of pleural &rid on the 
right side. and a reticular i~l~rstitial pattern in both 
lungs, more prominent on the right side, with 
thickened septa. Before any treatment was started, a 
fiberoptic bronchoscopy was performed. Cell counts 

in the bronchoalveolar fluid showed 12% epithtliaI 
cells, 34% eosinophils, 45% alveolar macrophages, 
6% lymphocytes and only 3 % neutrophils. Bac- 
teriological examination including TBC culture and 
Ziehl-NeeIsen stain of the lavage was negative, as 
were also the serological tests for Mycoplasma 
pneurnoniae. Chlamydia and ressiratory viruses. The 
cytological examination of the Iavage showed re- 
active bronchial epitheiiaf cells with eosinophiha. 
The transbronchiai biopsies showed yr&ominantly 
bronchial tissue and only a -few alveoli, and were 
insticient to diagnose arr alveolar disease. The high 
number of eosinophils m. the Iavage ied to the 
suspicion of a drug-induce&te&itial lung disease 
[l]. Sivastin was considered the most probable 
cause, as it had been added to the patient’s list of 
niedication only recentIy. It was decided to dis- 
continue this drug. A few days after the cessation of 
Siivastin, there was a significant improvement of 
his liverfunction tests (ASAT lQ0 UL-l, ALAT 
43 UT,-‘, LLIH 345 UL-‘). To further evaluate the 
effect of discontinuation of Sivastin, a broncho- 
scopy was repeated a few days later. This time the 
Iavage fluid only showed a slight elevation of 16% 
neutrophils, 5 % epithelial cells. 4 % eosinophils. 70 % 
macrophages and 5% lymphocytes. we decided to 
perform a right-sided thoracoscopy.” There was 
darkish brown fluid in the pleural cavity. The parietal 
pleura showed no abnormalities. The visceral pleura 
appeared somewhat irregular withAnt@@sis most 
prominent in the upper lobes. Bio&ies $ere taken 
from both the parietal and visceral plen& and from 
the left lower lobe of the lung. Cultures showed no 
microorganisms. Light microscopy of the lung- 
biopsies showed diffuse fibrosis of the alveolar septa 
without specific hallmarks. Examinatiqn of the 
pleural fluid revealed non-specific find&gs. Two 
weeks after the cessation of Simvastin. the patient’s 
clinical condition had not snfhcientiy improved and 
it was decided to prescribe p&n&one 40 mg daily. 
His general condition then improved dramaticallv 
within a few days after starting the prednisone. An 
X-ray of the chest’showed only a small amount of 
pleural fluid and a stationary interstitial pattern. The 
Iung function test showed an improvement of the 
total lung capacity loom 67 to 83% of the predicted 
amount. The obstructive component of his Lung 
function remained unchanged as did the carboc 
monoxide diffusion. We deci.ded to discharge the 
patient and to taper his prednisone dose. Shortly 

Q 1996 BIackweII Science Ltd @rmd c$I’ntmd Mafscinc 239: 361-363 
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afterwards, he was admitted to another hospital in 
“-ihock, highly suspected of having a gastric ulcer and 

.c,,,Addison’s crise. He died soon after admission. Post- 
mortem examination was not allowed. 

Discussion 

This patient with an extensive cardiac medical 
history was admitted to our hospital for analysis of 
recently developed interstitial lung disease and 
pleural effusion. Initially. the bronchoalveolar lavage 
contained an elevated -level of eosinophils, which 
later returned to normal after discontinuation of 
Simvastin without any additional therapy. An in- 
fectious cause for his lung disease was excluded. 
Auto antibodies were not. present and his ESR was 
only slightly elevated. There were no signs of arthritis 
or other systemic diseases. Therefore. autoimmune 
disease was very unlikely. The total IgE IeveI in his 
serum was elevated. The patient was taking 
Simvastin for 6 months at admission, during which 
period he also developed his interstitial lung disease 
and pleural effusion. Though it does not prove a 
causal relation. the fact that the number of eosino- 
phils in the bronchoalveolar lavage returned to 
normal without any additional therapy only a few 
days after the cessation of Simvastin makes the 
relationship very likely. LMost of the knpwn adverse 
effects of Simvastin are gastrointestinal. Hepatitis is 
the most serious complication which may be a 
reason to discontinue the drug. 

A hypersensitivity syndrome has been reported 
(unpublished data from the manufacturer’s product 
datasheetj with malaise. a lupus-like syndrome. 

hepatitis and dyspnea. but not with pulmonary or 
pleural involvement. Pulmonary and pIeural disease 
.resulting from the use of Simvastin has not been 
described before. Although the bronchoalveolar lav- 
age fluid showed a remarkable decrease in the 
number of eosinophils. the general condition of our 
patient did not sufficiently improve. Therebre. we 
decided to prescribe o&y administered .cortico- 
steroids (40 mg prednisone daily). After 2 days of 
using prednisone. the patient felt remarkably well 
and asked to be discharged from the hospital. His 
lung function test 3 weeks after the cessation of 
Simvastin and just 2 weeks after starting prednisone 
therapy showed a major improvement of the re- 
strictive component. The total lung capacity 
improved from 67 to 83% of the predicted amount, 
his TLC0 improved &om 26 to 35% of the predicted 
amount. 

To our knowledge, there are no reports of pul- 
monary or pleuraI adverse effects from the use of 
H&lG-CoA reductase b1ocker-s. However. this patient 
shows that interstitial lung disease and pleural 
effusion may result from the use of Simvastin. 
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’ A w&&i aged’67 years was admitted to hospital with an g- 
week history of polyarthmlgia, aches and pains in the 
muscles, and a ge&rahsed rash. She was known to have 
hypeitension, which was controlled with atenoIol. 50 mg 
daily: She had a history of retinal-vein, thrombosis about 
2 years before admission, after which she was placed on 
aspirin 7.5 mg daily. At a routine screening about 6 months 
before admission to ‘hospital she was hypercholesteraemic, 
with a se&t chotesterot of 7-2 mmoIL Dietary measures 
.were .unsuc~~ &, layering her cholesterol and she was 
placed on fluvastata.20 mg daily. 1 week after she started 
the drug shepoted an itchy, generahsed, erythematous rash, 
followed by .sweiling and pain in her right knee and joints of 
both harids.‘-She discontinued fluvastatin after about 
10 weeks, but .the symptoms had not resolved after more 
than I month after discontinuation of the drug, and she 
attended hospital .’ 

On admission she looked unwell. Her pulse rate was 92 
beats per miq blood pressure 180/100 mm Hg. She was 
apyrexial. An erythematous maculopapuIar rash was seen 
mainty on sun-exposed areas. The facial rash was in a 
%nterfly” distribution. The small joints of the hands were 
swollen; there was periungal erychema and telangiectasia. 
Lung-field assessment showed crackles in both lung bases. 
Routine serum chemistry showed normal urea and 
electrolytes, raised concennation of C-reacrive protein at 43 
mg& mild derangement of liver function, and normal 
creatine kinase concentration. FuIi blood COLUX was normal. 
EyWocyte-se&entation rate was 31 mm in the 1st h. 
Initial serum autoantiidy screen was negative, a<. was 
rheumatoid factor; serum complement concentrations were 
normah a subsequent test for do&&xranded DNA by 
ELISA was positive at 274 (normal <50). Tests for 
a&h&tone and anticentromere antibodies were negative. 

In the first few days after admission the patient became 
increasingly breathfess. Lung-function tests showed a 
restrictive defect with decreased lung volumes (vital capacity 
73% predicted with a normal forced expiratory volume in 
1 sJforced viral capaciy ratio) and 8’ . . * ed diffusing 
capacity (39% predicted). Analysis of serial arterial blood 
gases showed worsening type 1 respiratory failure. 
Computed tomography of the thorax showed extensive 
abnom&ties of both hmg fields, with possible widespread 
atveolitis and some areas of fibmsis. Bronchoscopy and 
bronchoalveolar lavage showed no endobronchial 
7 ‘* f or ogpmmkk infection Skin biopsy from an 

indved area showed a paivascuiar iymphoqric in&rate in 
thedermisandareasofdiffuseneaoais within the epidermis 
with incipiem blister formation, features suggestive of 
subacute lupus, and erythema muhiforme. An open lung 
biopsy revealed diffuse alveolar damage with hyaline 
membrsne, intra-alveolar organisation, and atypical reactive 
pnenmocyres characteristic of drug-induced lung damage, 
but no evidence of vasculitis or gram&ma formation. 

Shortly after admissioc, tne patient’s symptoms improved 
with non-steroidal anti--atory drugs; however, the 
patient’s respiratory status deteriorated progressively. High- 
dose steroids (pulsed intravenous metbylprednisoione 1 g 
daily for 3 days) improved her skin lesions but her 
respiratory status continued to deteriorate. Despite assisted 
ventilation, and immunosuppressive therapy with 
cyclophosphamide, she died At necropsy, the lungs showed 
signs of adult respiratory distress syndrome (ABDS). There 
was evidence of coronary atheroma; a smaII vegetation of 

uncertain relevance was noted on the mitral valve. 
In general, statins (HMC Co-A redu_case inhibitors) are 

well tolerated and have been shown to be effective in the 
primary and secondary prevention of coronary heart 
disease.‘l There have been previous reports of lupus-like 
syndrome in patients on statins.x’ In the cases involving 
lovastatin’ and simvastatin,’ the symptoms were mild and 
resolved when the statin was stopped and small doses of oral 
steroids started. One patient with systemic lupus 
erythematosus induced by Iovastatin had features of 
pulmonary involvement with radioIogica1 appearances of 
pneumotiiris.’ 

We could not identify previous reports of fatal lupus-like 
reaction with puhnonary toxicity resulting in an ARDS-Iike 
syndrome. No such effects have been reported to the 
Committee on Safety of Medicine in the UK or 
manufacturers of statins .@ersonal communications). Our 
findings may show a class effect rather than an effect 
restricted to an individual statin. Since the illness was severe 
and rapidly ted to death, it was not possible to f&l 
conventional criteria for diagnosis of a drug-induced 
reaction. The absence of other causes for the clinical 
syndrome described, previous reports of a similar (albeit 
milder) cases, the temporal relation of the symptoms to the 
drug therapy, and the characteristic toxic appearances on 
lung biopsy argue in favour of an adverse reaction to 
fluvastatin. A singie fatality from a side-effect should not 
alter prescribing policy, but should lead to greater vigilance 
and awareness of the potential side-effects and early 
withdrawal of treatment should suggestive systems occur. 

We thank J Pa-mar for dtiing the open lung biopsy; S Rogerson for his 
report on tie lung biopsy, Gill Douce, Stephanie Munn, and 
S Humphreys for their reports on the skin biopsy; and Valerie Syz for 
her necmpsy report. 
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2 Shepherd J, Cobbe SM, Ford I, et al, on behalf of the W&t of . 
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3 &mad S. Lowtarin induce lupus erytbematosus. Arch Inrem Mih 
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4 Banmvanh B, ,Mkemont G, Papapieho P. Lupus iike syndrome 
assadated ti& simva~tarin.Arck IJWITZ Med 1992; 152: 1093. 
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Nutrient intakes among UK African- 
Caribbeans: changing risk of 
coronary heart disease 
Sangita Shanna. Janet Cade. Stephen GrifiTths. 
Kennedy Cruickshank 

Coronary heart disease (CHD) mortality in the UK for 
Caribbean-born people, who are mainly of P&&XI descent, 
continues at less than half the national average for men, and 
two-birds for women.’ Nutrient intake is a major 
contributor to coronary risk but little dietary information is 
available for the African-Car&bean population in Britain. 

We developed a specific food-frequency questionnaire 
(FFQ) with the local African-Caribbean commtmity to 
assess food consumption during the previous 12 months. 
This was part of an imernarionaI studs- in the UK, a 
random sample of people aged 25-79 years from four 
general-practice population registers serving inner-city 
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-4 7~year-oId white man with primary hypercholes- 
tere:emia was started on simvastatin (Zocor) in March 
199~. In June 1996, he was admitted to the hospital with 
fa@re, myalgia, shortness of breath, and rightsided pleu- 
ntic chest pain- PhysicaI examination revealed loti-gmde 
tmperature and signs of right-sided pleura3 efiiuion. The 
,-he% x-ray fib confirmed this, along with the possibiity of 
infiltrate vs atelectases in the right lung base. EIectro- 
c&iogram (ECG), cardiac enzymes, and ventilation per- 
fusion lung scan were unremarkable. Thoracentests 
revealed exudative fluid with prominent eosinophilia 
tz@). A peripheral smear, however, did not show any 
&nophiIia. Gram’s stain. acid-fast bacilli smear, postas- 
sium hydroxide smear, cultures, and cytology of the 
pleural fluid were unremarkable. The patient was started 
on erythromycin and cefuroxjme therapy. 

i 
The patient did not improve, and.&eural fluid rapidly 

reaccumuiated. The ECG showed widespread ST segment 
&muon, suggestive of pericarditis: A 2-D echocardiogram 
thawed mild pericardiai effusion with preserved left ven- 
tricular function. Pulmonary artery catheterization re- 
tealed normal right atrial, ventricular, pulmonary artery, 
aad wedge pressures, ruling out heart failure as a possible 
cause of the pleural effusion. Computed tomography of 
the chest showed biteral pleural effusion, with minimal 
arelcctases at the right lung base. No mass lesion was seen. 

+ 
1 

Findings on viral, fungal, and Lyme serology studies were 
normal. 

I 

Further workup revealed an elevated erythrye sedi- 
mentation rate (109/hr), strongly positive anunuclear 
antibody titer (1320). and strongly positive antihistone 
antibody titer of 15 (normal, <l). Anti-DNA, and-R0 anti- 
hodv, and-la antibody, and rheumatoid factor were nega- 
tive. Repeated thoracentesis showed e-xudative fluid and 

. 
tinophiiia (23%) and was positive for antinuclear and- 
body. These findings pointed toward simvastatin-induced 
lupus erythematosus, and the drug was withdrawn. The 
went was started on prednisone (40 mg daily) with good 
response. The fever, shortness of breath, pIeuritic chest 

Simvastatin-Induced Lupus Erythematosus 
R~~LQJ KHOSLA, MD, ABDUL N. BUTMAN, MD, and DONALD F. HAMMER, MD, Dayton, Ohio 

-Cr: We repti the case of a 79year-oid man who had on+ of fatigue, mpIgia, and 
+ktic &st pain 3 montp, after ti.tiation of therapy with simvast&n. He had signs of 
+,wp&eti~ due to smwastatin-mduced lupus erythematosus- This shotdd alert _.-. 

&w to_&is possible adverse effect of simvastatin and other statins. 

DRLXX”DU~D LUPUS iS a ftily common prob 

Iem, and more and more therapeutic agents 
have been found to cause it We report a case 
of simv&tatin-induced lupus erythematosus. 

5 xi the Wright State University School of Medicine, 
Qq~rxxnt of Medicine, Dayton, Ohio. 
R~X:RC re uesu to Raman &hosIa, MD, 142 Chase Lane, 

Rimeron. w9 2474@3972. 

pain, and pleural effusion rapidy improved, and he was 
discharged home- _. 

On followqlp, the chest x-ray film showed no effusion. 
The ES& ‘&&stone antibody titer, and antinuclear anti- 
body titer came back to normal within2 weeksPmdniine 
was tapered off over a period of 2 weeks- The patient has 
been asymptomatic since that time. 

DISCUSSION 

Approximately 30,000 to 50,000 individuals 
in the United States have drug-induced lupus. 
This represents 5% to 10% of the total num- 
ber of patients who have systemic lupus ery- 
thematosus.‘” There is no consensus on the 
diagnostic criteria for drug-induced lupus. It 
should be suspected in patients who do not 
have a history of idiopathic lupus, who have 
antinucIear antibody and at least one c@nical 
feature of lupus after an appropriate duration 
of drug treatment, and whose symptoms 
resolve after discontinuing the drug.” Our case 
aptly illustrates this hypothesis. 

More than 70 drugs have been re&rt& to 
cause a lupus-like illness or exacerbate $-&St- 
ing l~pus,~ with procainamide’“being the most 
common offender. A few cases have been re- 
ported with 10vastatin,5~~ a first-generation 3Hy- 
droxy-3methylglutaryl coenzyme A reductase 
inhibitor. To date, only one case of sim~tatin- 
induced lupu9 has been reported. Our c&se 
supports this finding and brings attention to 
the possible adverse effects of the newer biosyn- 
thetic statins. As tbe number of&~.3sh~iqg 
seated with statins increases, e 
expect to see m&-e of such cases and be alert to 
this complication of therapy. 
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Lupus-jike syndrome 
ass&lat@ with 
siin+i&tlp 

Sir-k.’ K S&har ‘and A Abdulla’s 
(July :.11, i -114)’ report is 
unforn$ately _not the only such 
experience of a lupus-like -syndrome 
associated with the use of the statin 
group of drugs. 

In 1996, a 39-year-old self- 
employed food worker presented with 
a &week history of numbness, 
predominantly in his right &and when 
exuacting food from the deep faeeze. 
He also reported pallor and numbness 
on exercise to the extent that he would 
have ditticultjr in releasing the grip on 
his tennis racquet. Further inquiry 
revealed occasional joint pain, but no 
swelling affecting the carpomeraearpel 
joint of the thumb and wrist bilaterally. 
He -gave a history of a malignant 
melanoma excised from the skin 
overlying the Iefi shoulder in 199 1 with 
subsequent axillary clearance in 1995. 
The malignam lesion was felt rabe in 
remission at the time of these events. 
In 1974, he had had splenectomy after 
a road accident He had been taking 
simvastafin 20 mg daily for 4 years. 

Examination showed typical cotour 
changes of Raynaud’s phenomenon 
with a positive Allen’s test for poor 
collateral circulation between the ulnar 
and radial arteries. There were no 
other SigtIs to suggest vasculitis; no 
rash, no cazdiazespimmry signs, and 
no myotonia- Investigation revealed a 
positive antinrtdear antibody (ANA) 
tint greata than 2560 with a speckled 
pattunj-tbac wue no antibodies to 
DNA or extmcmhle maclcar antigen or 
histone, and he had normal 
complement and immunoglobulin 
dues, negarive cryogiobulin studies, 
and a negative Coomb’s rest. 
Simvastatin was sropped and 
nifeciiiine started to reduce his 

,J?aynaud’s symproms. He was given 
advice on cold exposure. After 2 
months all symptoms were improving, 
at 5 months mild Raynaud’s persisted 
with slight restriction of flexion in his 
tinges. At 1 year his ANA titre 
remained greater than 2560. 

Although a much more mild case 
than that desa-iied by Sridhar and 
Abdulla, this observarion does suggest 
that similar problems, of varying 

severity, may be affecting patiints 
taking &is class. of drug and we 
support these workers’ 
recommendation for vigilance. 

*Jonathan Hanson, David Bossjngham 
*26 Wetherby Road, Harrogate District 
Hospital, Harrogate. West Yorkshire, UK: and 
130 Abbott St, Cairns. QLD. Australia 

Oxyphilic parathyroid 
adenoma and lithium 
therapy 

Sir-A cause of hypercalcaemia; not 
reported by David A Bushinslry and 
co-workers (July 25, p .306),* is 
hyperparathyroidism induced by 
lithium therapy. Lithium carbonate is 
widely used to treat manic-depressive 
psychosis. After several years of 
lithium therapy, 10% of patients have 
raised serum total calcium and intact 
parathyroid hormone (PI’H),’ and 
40% have serum ionised calcium 
above the reference range.’ In-vitro 
studies provide strong evidence that 
lithium can induce direct stimulation 
of PTH secretion,’ and increase 
parathyroid cell mass.? 
Hypercalcaemia is usually a reversibIe 
condition, remitting when lithium is 
stopped. In a few individuals, long- 
term stimulation of parathyroid cells 
may lead to the development 
of parathyroid tumours. We report 
a case of lithium-induced hyperpara- 
thyroidism. 

A 5l-year-old white man with a 20 
year history of bipolar psychiatric 
disorder was admitted in May, 1996, 
because of nausea and vomiting for 
7 days and anorexia with 8 kg weigbt 
reduction over 3 months. He had been 
treated with lithium carbonate (750 
mg daily) for more than IO years. A 
cholecystectomy had been undertaken 
for choleiirhiasis, and he had had 
several episodes of renal colic, with 
urinary stone explusion in 1989. In 
May, 1992, his calcium serum 
concaxration was 2-5 mmoUI. and in 
April, 1995, ir was 2-9 m.moliL On 
physical examination he was alert and 
oriented. Neck palpation was normal. 

Laboratory data showed: serum 
calcium 3.08 mmol/L, p&osphate 0.77 
mmol/L, sea&ice 9C :A-“- L 
albumin 46 g& magnesium 62 
mmoUL, thyrotropin O-9? in-.r,mL 
(normal O-3-5-0), i .I .:n 
concentration O-4 mmoUL ;J.i- +-j), 
and iPTH I10 rig/L (C-65); 24-h 
urinary calcium excretion 31 mm01 
(2.5-7.5), phosphate excretion 
40 UUIlOI (12-Q-$2), and 
hydroxyproline excretion 55 mg 
(1545). 

He was SfrFted’ with 5 I isotonic 
saline and furosemide 40 mg for 24 h. 
Later, as cakium serum decreased to 
2.7 mmol& intravenous perfusion 
was stopped and a minimum of 3 L 
water ingestion daily was 
recommended. In February, 1997, 
because hyperparathyroidism 
persisted although lithium therapy had 
been discontinued, a bilateral neck 
exploration was done. At surgery, 
parathyroid glands seemed enlarged. 
Two nodular areas were discovered, 
one in the right upper paratbyroid 
gland and one in the right thyroid 
lobule which measured 30X 15X 10 
mm and 20 X IO X 15 mm, respectively. 
Both nodules, and two other 
paratbyroid glands were excised. 
Histological examination of thyroid 
showed a follicular adenoma. In the 
parathyroid gland, we identified a well 
defined nodule weighing 1-2 g, which 
is consistent with an oxyphilic 
adenoma. Microscopically, the other 
two paratbyroid glands had a normal 
distribution of all cell types, and 
normal aread of fat. Since surgery, 
iPTH and serum calcium have 
remained normal. 

The pathology in Mum-induced 
hyperparathvoidism is adenoma in a 
single gland or hyperpl+a or a11 
glands, as seen in primary disease. 
Oxyphillic are more rare and tend to 
be larger than chief cells adenomas, 
and serum calcium tends to be 
minimally increased. FJndpr~~chronic 
srimulation by lithfum, . $enoma 
development may be regard&l as the 
analogous of tertiary h$perpara- 
tbyroidism in chronic renal failure or 
vitamin D deficiency. 

i 
*G de Celis. M Firer, X Latorre. 
C Llebaria ..: 
Departments of l lflternai Medicme ant 
Pathology. Hospital Nostra S.enyora de 
Meritxelt. Fiter i Resell. l-13 Escaides 
Engordany. Principat d’Andorra 
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-tie, smttdiae, and pamxet- 
M may “ary.in the extent of inhi- 
y @-T&4 mtem’2tiODs DI=y pose 

. +he &ares of inhibition and 

with drugs 
6 may require lower 

>-far either the tricycrlc anti& 
FtQthermore. WheQever one of 

brEwa fmm co-therapy, an in- 

- of VNACX.IL in pediatric pa- 
sblidd. 

#:.- 
F. 
,‘&.y following adverse reactions are 

inp amrity Included in the listing 
ona which have not &en l-qmted 
Ioaever, the pharmacological simi- 
r&c antidepressant drugs require 
, be omsidered when pmti-iptyhhe 

CnL is more likely to aggravate agi- 
id nmduce eardiovasntlar reactions 

1 &on. 
infarction; stroke; heart 

&maim, particularly octhostatic, 
I; tachycardia; palpitation. 
states (especidly in the elderly) 
entation, delusions. anxiety, rest- 
;ania; exacerbation of psychosis; 
tmares. 
incoordination; at&a; tremors; 

&bn&, tingling, and paresthe- 
utrapyramidal symptoms: drowsiness; 

digue; headache; syndrome of in- 
atic hormone) secretion; tionitus; 

Gz.xe of sign&ant poisoning p&r to death and most re- a 
0 
b 

- 0 
c 
A 

eivad inadequate gastrointestinal decontamination. MO& 
wing of plasma drug levels should not guide management 
f tbe patient 
Fczstminte&~nal Dccontanu’mtian 
11 patients suspected of a tricyclic antidepressant overdose 

e 
: ileus; tmwpyrexia: ulinaly re 

itim, dihtaiion orthe urinary tract; 
5 disturbance of accommodation. 
BIDI@, mydriasis: dry mouth and 
a abitia. 

Iitecb&. skin rash, UniEaria, itch- 
hmid excessive exposure to sun- 

DC of face and tongue). 
%toais; bone marrow depression: 
openia: purpura eosinophilia. 
m and vomiting; anorexia; epigss- 
rculiar taste; stnmatibs; abdominal 

inrreased or decreased libido: gyn- 
’ breast enlargement and &lactor- ’ 
p swell.ing; elevation or depres- 

*ted at a low level and increased 
WY the climcal response and any ev- 
: 

*p&en to 40 mg a day divided into 
Uuy, dosage may be increased to 60 
*km+2 this amount are not racom- 
hid be made in the morning dose. 
% hieats--in general. lower dos- 
ded for these patients. Five mg 3 

z @‘?,iaitially. and mcreasad gradu- . . 

When &isfactory improvement has been reached. dosag 
should be reduced to the smallest amount that will mail 
t&l relief of symptoms. 
Minor adverse reactions require reduction in dosage. Majc 
adverse reactions or evidence of hypersensitivity requil 
pmmpt discontinuation of the drug. 
The safety and effeaiveness of VNACTIL in padiatric pz 
tients have not been established. 

OVERDOSAGE 

Deaths may wcur from overdosage with this class of drug: 
Multiple drug ingestion (including alcohol) is common in dc 
liberate ticyclic antidepressant overdose. As managemen 
of overdose is complex and changing, it is recommender 
that the physician contact a poison control center for cw 
rent information on treatment. Signs and symptoms of tar 
icity develop rapidly after hicyclic antidepraasan t overdosr 
therefore. hospital monitoring is required as soon as possi 
ble. 
MANIFEST~~NS 
Critical maaifestatioos of overdosage in&de: cardiac dys 
rhythm& savera hypotension, convulsions. and CNS de 
pression. including coma. Changes in the electmcardia 
gram. particdady in QRS axis or width, are clinicaily sig 
nificaut indicators of tricyclie antidepressant toxicity. 
Other signs of overdose may include: confusion. disturb+ 
eoncentratiw. transient visual haRncinations, dilated pu 
pils, agitation, hyperactive reflexes, stupor, drowsiness 
muscle rigidity, vomiting. hypothermia. hyperpyraxia, o 
any of the symptoms listed under ADVERSE REACTIONI 
MANAGEMENT 
Gened 
Obtain an ECC and immediately initiate cardiac monitor 
inc. Fmtect the natient’s aimax establish an intmvenou 
ga and initiate gastric deconta&ation. A minimum of si 
hours of observation with cardiac monitoring and obser~s 
tion for signs of CNS or respiratory depression. hypoten 
sion. cardiac dysrhythmias and/or cundnction blocks, am 
seisures is neoessary. If signs of toxicity occur at any timl 
during this period. extended monitoring is required. Then 
am case reports of patients succumbing to fatal dysrhyth 
miss Iate aC?m overdose. These oatients had dinical evi 

should receive gastrointestinal decontamination. This 
should include large volume gastric lavage followed by acti- 
vated charcoal. If consciousness is impaired. the airway 
should be secured prior to lavage. Emesis is contraindi- 
cated. 
CLVdiOUi2SCUh 
A maximal limb-lead QRS duration of ~0.10 seconds may be 
the best irdication of the severity of the overdose. Intrave- 
nous sodium bicarbonate should ba used to maintain the 
serum pK in the range of 7.45 to 7.55. If the pff response is 
inadequate, hyperventilation may also be usad. Concom~- 
tant use of hyperventilation and sodium bicarkanate should 
be done with extreme caution, with frequent pH monitoring. 
A pH ~7.60 or a pC0, ~20 mm& is undesirable. Dysrhyth- 
miss unreqwmsive to sodium hicarbonace therapy/h)-per- 
ventilation may respond to lidowine, bratytium or pheny- 
toin. Type IA and 1C antiarrbythmics are generally contra- 
indicated (e.g., quinidine, disopyrsmide, and pmainamidel. 
In rare instances, hemoperfusion may be beneficial in acute 
refractop eardiovtiscular instabiIity in patients with acute 
toxicity. However, hemodialysis, pentoneal dialysis, ex- 
change transfusions, and forced diuresis generally have 
been reported as metrective m tricyclic antidepressant poi- 
aoning. 
CNS 
In patients with CNS depression. early intubatmn IS ad- 
vised because of the potential for abrupt deterioration. Se!- 
zures should be controlled with benzodiszepines or. If the= 
are meffective. other anticonv&an:s (e.g.. phenobarb;wl, 
phen.ytoin). Phpsostigmine is not recommended excepr to 
treat life-threatening symptoms that have been unrespan- 
sive to other therapies, and then only m close mnsultaLlon 
wth a poison control center, 
PSYCHlATRlC FOLLOW-UP 
Since overdosage is offen deliberate, patients may attempt 
suicide by other means during the recovery phase. PsychI- 
atric referral may be appropriate. 
PEDlATRIC MANAGEMENT 
The principles of management of child and adult overdo% 
ages are similar. It is strongly recommended that the phy- 
sician contact tha local poison control center for specific pa- 
diahic treatment. 

HOW SUPPLIED 

NDC 0006-0026-68 bottles of loo 
(6505~-369-7%7,5 mg 100). 

Shown in Product Idenfi/ication Guide. page 323 
No. 33x4-Tablets VIVACTIL, 10 mg. are yellow. oval, film 
mated tablets, coded MSD 47. They are suppIied as follows: 
NDC WO6-0047-68 bottles of 100 
(6505-00-462-7353, 10 mg 100%) 
pJDC 0006-0047-28 unit dose packages of 100. 

Shown in Product Identification Guide. page 323 
stomge 
Store Tablets VIVACTIL in a tightly closed container. Avoid 
storage at temperatures above 40-C (104°F). 

METABOLISM 

Metabolic studies indicate that protriptyline is well ab- ~~ 
sorbed ti-om the gastmintestina1 tract and is rapidly seques- 
tired in tissues. Relatively low plasma ievels are found after 
administration. and only a small amount of unchanged drug 
is excreted in the urine of dogs and rabbits. F’reliminary 
studies indicate that demethylation of the sacundaxy amine 
moiety occurs to a significant extent, and that metabolic 
transformation pro.babIy takes place in the liver. It pen- 
etrates the brain rapidly in mice and rats, and momover 
that which is present in the brain is almost all unchanged 
dJ%% 
Studies on the disposition of radioactive pmtriptyliie in hu- 
man test subj&a showed sign&ant plasma Ievels within 2 
hours. peaking at 8 to 12 hours. then declining gradually. 
Urinary excretion studies in the sama subjects showed sig- 
nificant amounts of radioactivitv in 2 hours. The rate of ex- 
cretion was slow. Cumulative &imry excretion during 16 
days accounted for approximately 50% of the drug. The fecal 
mute of excretion did not seem to be important. 
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ZOCOR@ Tablets 
Wmvastatfn) 

DESCRIPTION I. 
ZOCOR* (simvastatin) b a lipxd-lowering agent that is de- 
ived svntheticallv from a fermentation omduct ofA.werirzl- 
1s termus. After oral ingestion, simvastatin. which is an-in- 
ctive la&one, is hydrolyzed to the corresponding P-by- 
mxyacid form. Tbis is an inhibitor of 3-hydmxy-3-methyl- 
lutaryl-coenzyme A (HMGCoA) rsduaase. This enzyme 
,tiyses the conversion of HMG&A to ni’avalonate. which 
an early and rate-limiting st&.in’the.h&wnthesis of cho- 

lesterol. _ 
: Simvastatin is butanoic acid, 2.2dlm &kyl..1.2.3.7,8.aa 

hexahydro-3,7-dimethyl-8-[2-(tetrahydro~~-hydroxy-6-opo- 
AH-oMan-2-vl)-ethvll-1.naohthalenvi ester. [LS- 
(la.% 78,8aizs*,4s*).-aapli. The em$rical formula of sir- 
vast& is CzsH,,O, and 1% molecular weight is 418.57 I:.- 
stmctural formula is: 

SImvastatin is a white to off-white. noohggroscop~c. crl/-ts:- 
line pow&r that 1s practically insoluble in water. and freeI.. 
soluble in chloroform. methanol and ethanol. 
Table& ZOCOR for oral adminietratlon contam elther 5 mz 
10 mg. 20 mg, 40 mg or 80 mg of simvastatin and the icl- 
lowing mactive ingredients: cellulose. hydroxypmpyl ceil: 
Lose. hydroxypropyl methylcellulose. iron oxides. lactwc 
magoesium stearate. starch. talc. titanium dio.ude A*: 
3ther ingredients Butylated h~drnxyanisole 1s added a: 
p?serwt1w 

‘Registered trademark of %lERCK & CO Inc. 

CLWCX. I?~w.RMAcoLoGY 

The mvolvement of low-density lipoprotein (LDL: chci 
terol in atherogenesis has been well-documented in clini. 
and pathologica studies. as well as in many animal WV:- 
merits. Epidemiological studies have established that hi;’ 
LDL (low-density lipoproteini cholesterol and low PO: 

lnformatjon on the Merck & Co., Inc. products listed o 
these pagas is the full prescrfbing information from produ( 
&ct~ia~ in (UQ August 31,1998. For information. please es 

--- ..^C ..TrnC” ,. onn c-r.7 cm,, 



,ighdensity hpopmtein) cholesterol are both risk faCtm? 
,r cornnary heart disease. Though frequently found i” as 
Jciation with low HDL, elevated plasma triglycerides (TG 
.~s not bee” established as a” independent risk fador f01 
,m”ary heart disease. The independent effect of raisin@ 

v-byering ‘J-G on the risk of coronary and cardiovas 
Yity and mortality has not been determined. 

1 LI. .&wian Simvastatin Survival Study t4Ss). the 
:fect &&~mvi”g lipoprotein levels with ZOCOR o” total 
iorrality was assessed in 4444 patients with coronary 
cart disease ICHD) and baseline total cholesterol (TO- 
.X-C) 212-309 mg/dL (5.5-8.0 mm&L). The patients were 
allowed for a median of 5.4 years. I” this multicenter, ran- 
wnized, double-blind. placebo-controlled study, ZOCOR 
,gnificantiy reduced the risk of mortality by 308 (11.5% vs 
2%. placebo vs ZOCOR); of CHD mortality by 42% (8.5% 

. Zi.O%J; and of having a hospital-verified “on-fatal mywar- 
131 infarztio” by 37% (19.6% vs 12.9%). Furthermore, ZO- 
‘OR significantly reduced the risk for undergoing my-- 
%I revascukrization pmcedures (coronary artery bypass 
rafting or percutaneous transluminal caronsry angio- 
tasty) by 37% 117.2% vs 11.4%) [see CLINICAL PHARMA- 
‘OLOGY, Clinical Studies]. 
‘OCOR has been shown to reduce bath normal and elevated 
.DL ch&ateml eoncantrations. LDL is formed from very- 
wdensity lipoprotein fVLDL) and is catabalized predomi- 
.antfy by the high affinity LDL receptor. The mechanism of 
he LDL-lowering effect of ZOCOR may involve bath &UC- 
ion of VLDL cholesteml concentration, and Induction of the 
.DL receptor, k&ding to reduced production and/or in- 
reased catabolism of LDL cholesterol. Apolipapmtein R 
Ape BJ also falls substantially during treatment with ZO- 
‘OR. As each LDL particle contains one molecule of apali- 
,opmtei” B, and since in patie”ta with predominant eleva- 
mns in LXXX (without accompanying elevation in VLDL) 
ittle apalipopmtein B is found in other Iipopm~ins. this 
.tmngly suggests that ZOCOR does ndt mereIy cause cha- 
&em1 to be Iost from LDL, but also reduces the toocentra- 
:~on of circulating LDL particles In addition, ZOCOR re- 
iuces VLDL cbolestaml and plasma triglycarides (TG, and 
:nereases HDL cholesterol. The e&c& of ZOCOR on Lp(a), 
ribrinoge”, and certain other independent biochemical risk 
wrkels for eomnary heart disease are u”krmwn. 
.!OCOR is a saeeific inhibitor of HMGCOA reducLase. the 
&me that &lyzes the conversion of HMGCaA to meva- 
!o”ate. The conversion of HMGCoA to mevaloaate is a” 
II ‘.-- 3 in @e biosynthetic pathway for choIestem1. 
F. ‘kimties 
s1r.L .tin is a factone that is readily hydrolyzed in uiuo to 
the cb&espondi~g f3-hydroxyacid, a potent inhibitor of 
H,MG-CoA reductase. Inhibiticm of HMGCaA mductase is 
the basis for a” assay in pharmamkinetic studies of the 
LI-hydmxyadd me&&.es (active inhibit@ and. following 
base hydrolysis, active plus latent inhibitors (total inhibi- 
rors) in plasma following administration of simvastati”. 
Following a” oral dose of “C-labeled simvastatio in ma”. 
13% of the dose was excreted in mine and 60% io feces. The 
latter represents absorbed drug equivalents excreted in 
bile. as well as any unabsorbed drug. Plasma concentrations 
If total radioactivity (simvastatin plus “C-metabolitesl 
peaked at 4 hours and decfioed rapidly to about 1Oe of peak 
by 12 hovs post&se. Absorption of simvastati”. estimated 
relative to an intravenous reference dose, in each of two an- 
lmal species tested, averaged about 85% of a” oral dose. I” 
*ninaI studies, aftar oral dosing, simvastabn achieved sub 
stantially higher mncentrations &the liver than in “on- 
target Iissues. si”lvastatin undergoes extensive Iirst-pass 
exrrxtion in the liver. its primary sifa of act&m. wicb sub- 
seauent excretion of drua ecmivalents in the bile. As a con- 

-i 
J 

I I 

,mlemia are presenti I” TABLE 1. . 
_ . . 

Lea table I belowl 
,e mea” reduction in LDL cholesterol was 47% at the 

sequence of extensive hepatic extraction of simvastati” ( 
timated to ba >6G% in man), the availability of drug to I 
general circulation is low. In a single-dose study in “I 
healthy subjects, it was estimated that less than 5% of 
oral dose of simvastatin reaches the general circulation 
active inhibitors. Following administration of simvasta 
tablets, the cwfficient of variation, based on between-w 
ject variability, was approtiately 43% for the ama unc 
the concentration-time curve (ALE) for total inhibitory 
titity in the general circulation. 
Both simvastatin and its @-hydroxyacid metabolite a 
highly bound fapproximataly 95%) to human plasma p 
t&s. Animal studies have not bee” pafinned to determi 
whether simvastatin cmsses the blood-brain and place”’ 
barriers. However. when radiolabeled simvastatin was i 
ministered to rats, simvastatin-derived radioactivi 
mussed the blood-brain barrier. 
The major active metsMites of simvastatin present in h 
ma” plasma am the p-hydmxyacid of simvastatin and 1 
6’-hvdmm 6’.hvdmxmnethvi. and 6’-exomethvle”e deriv 
the;. peai; pl&ma c&can&&as of both act&e and tot 
iahibitirs were attained within 1.3 to 2.4 hours postd~s 
While the recommended therapeutic dose range is 5 to I 
rag/day, there was no substantial deviation fmm linearity 
&UC of inhibitors in the general circulatio” with .~n i 
mase in dw to as high as 120 rag. Relative to the fasti 
state, the plasma pmfile of inhibitors was not a&cted wha 
simvastatin was administered immediately before B 
AHA. recammendad low-fat meal. 
Kinetic studies with another reductase inhibitor. having 
dmilar principal mute of elimination. have suggested th 
‘or a given dose level higher systemic expaure may I 
whieved in patients with severe renal insufficiency (as me 
mred by creatinine clearance). 
%&al Studies 
ZOCOR has bean show” r0 ba highly effective in reducb 
atd and LDL cholestzm1 in hetemzygwa familial and 1101 
‘imilial forms of hypercboleatamlemia and in mixed hype 
jpidemia. A marked response was see” within 2 weeks, BI 
he madmum therapeutic response occurred within 4- 
weks. The response was maintained during chmnic the 
tpy. Furthermore, impmving lipoprotein levels with Z( 
:OR immoved survival in ~&eats with CHLl and hwe 

If 5.4 years. 
11 a multicenter, double-blind, placebo-cantroIled, doss 
esponse study in patients with familial or “on-famiIiaI h! 
archokstemlemia. ZOCOR &en as a sin&dosa in th 
vening (the rem&ended d;lei”g) was si&arIy effectiv 
s when give” on a twice-daily basis. ZOCOR consistentl 
nd s;gnificantly deereased total plasma cboIesteml tW 
‘AL-C). LDL cboIestam1 (LDGC), total cholesteroVHD1 
holeswl IT OTAL4HDL-C) ratio. and LDL choIestam 
IDL cholesterol (LDL-C/HDL-C) ratio. ZOCOR also de 
reased triglycerides (TG) and increased HDL cholestem 
m!,-0. 
he results of 3 separate studies depictiog the dose re 
mnse to simvastatin in Datienta with mimarv hvuercholes 

80-mg dose. Of the 664 patients randomized to 80 mg. 475 
patients with plasma triglycerides 5 200 m&X. had a me- 
dia” reduction in trigiycerides of 21%. while in 189 patients 
with triglsrerides > 200 mg/dL, the media” reduction in 
triglycerides was 36%. I” these studies. patients with tri- 
glycarides z. 350 mg/dL wem excluded. 
In a contmikd clinical study, 12 patients E-39 years of age 
with homozygous familial hyparcholestemlemia received 
simvastatin 40 tug/day in a single &se or in 3 divided dcses, 
or 80 mglday in 3 divided doses. Eleven of the 12 patients 

Table I 
j&e ~es~n.se in Patients with Primary Hypercholestemlemia 

(Mean Percent Change f?om Baseline After 6 to 24 Weeks) 
TREATMENT N TUT&C LDGC HI&C TG’ 
Lower Dose Comparative Study 
/Mean % Change at Week 6) 
ZOCOR 
5 q.p.m. mg 109 -19 -26 10 -12 
10 mg q.p.m. 110 -23 -30 12 - 15 
Scandinavian Simvastatm Survival Stud: 
iSlean B Change at Week 61 - Fl&&> 2223 -1 -1 0 3 

222 1 -2s -38 8 -15 

433 664 -31 -36 -47 -41 8 9 
-18 
-24 

:tlt? me mean 
ine 

LuL cnolester0l G-G 

a” 
and 80-mg doses were 14% (range 8% b 23%. I 
and 30% (range,14% to 46%. media” 29%) 

*S 
tin 

patient hifd a” ~“crease of 15% in LDL &E 

lb- 
patient w& absent LDL chalesteml receph,& 
a” LDL Jlolesteml reduction of 41% 

ier 
*th ha In the Scandinavian Simvastatin S~hvd S 

ac- effect of therapy yth ZOCOR on total man 
SeSSed in @dd P=tl=nts W+h CW”a,y he&< 

me 
ro. 

and baseline total cholesterol 212-309 .~, 
mm&L). In this mulhcenty, randomized, h 

ne 
td 

cebc-controlkd sty& pahents were treated, 

Id- 
care. including diet, and either ZOCOR 2,, 

ItY 
(n&221) or placebo (“=2223) for a median & 
years. Over the m”e qftbe study, trea- 
led to mean reductmns m total cholest&& 

.“- and trigIycarides of 25%. 35%. and 1%. m 
its mean increase in HDL cholestemt OF 8%. u] 
1- 
al 

canny reduced the tisk of mortdity (Fim 
(p=o.ooo3.182 deaths i” the ZOCOR gmupw: 

be. the pkcebo pup). The risk of CHD mw 
80 cantfy reduced by 4.2% @=W~W. 111 m 
of no statistically significant difference beha* 
n- ~diovsseular mortality. ZOCOR aI= 4 
x creased tbg risk of having major coronary w 
3” tality pIas boapital-verified and silent “( 
I” infamtion IMIM’ipure 2) by 34% (p<o.(lvo 

vs 622 patients with me or mom events).,% 
a a hospital-verified “On-fatal MI WBS ti 

at ZOCOR sigaifica”t?y reduced the risk for u 
?e cm-dial revdtization pmcedwes f&q 
a- pas gmRblg or pemuta”eous tra”slumi& 

oplast$ by 37%. ip<O.OOWl. 232 patient 
Furthermore, ZOCOR signiscantlp r&&a 

x phs “on-fatal cerabrovasmlar events (m-’ 
n- tmnsient iicbemib attacks) by 28% +&I 
‘Ii 102 patients). ZOCOR reduced the risk 

Id eventi to a similar extent across the mq 

6 and LDL d,&sterol levels. The risk of - 

;I 
i-tiy decreased in patients 260 yea 
in patients ~60 years of *ge by 37% 

r- only 53 female deaths, the effect of Z(nn 
women could not be adequately awzssed 

lessened the risk of L.*-r 

e- 
?- 
re 
‘e 

:: 
L I 

..“.,....- 4mI 

event). The randomization was ‘strati 
(21% of each treatment group) or 8.‘~ 
there were only 57 deaths among’the’ 
alone at baseline, the effbct of ZOCOR 
subgroup could not be adequately 
trends in reduced coronary mortality tI-+; 
and revasc”larization pmcedures we++, 
this m-ou~ and the total study cohort- 

In the Multiceder A&Atbe@& 
apy with sim~&d.in on athe .a *medianpercentcbange 



&MATION 
I 

'ho or More 
Other Risk 
Factors+* 

NO 

YES 

YES OR NO 

1 

Initiation 
Level Goal 

X190 <I60 
(24.9) (C4.1) 
=160 Cl30 

1, (24.1) (C3.4) 
t13ow SlOO 

(23.4) (~2.61 
ia 
I i 
I ! 

‘*’ 

&sem or peripheral vascular disease (including symptomatic carotid artery disease). 
;bs~~mnary heart disease (CHD) include: age (males: 245 years; females: 255 years or premature 
+te&mgen replacement therapy); family history of premature CHD; current cigarette smoking, hy 
gr,& HDL-C <35 mgldL (<0.91 DUDOVL); and diabetes mellitus. Subtract one risk factor if HDGC is 

L ktb LDL-C! levels IO&129 mg/dL, the physician should exercise clinical judgment in deciding 
&& &mg treatment. 

iaogiography in hypercholesterolemic 
j, eor0nat.y heart disease. In this ran- 

strolled trial, patients with a 
&em1 Value of 245 mg/dL (6.4 

dine LDL vahw of 170 n&IL (4.4 
j&f, &wentional measures and with 

of 347 patients 
m and at least one follow-up 

b endpoints 
angio- 

of the trial were mean 
i&xun and mean lumen diam- 
d9Fns.e disease. respectively. Sim- 

-&wed the progression of lesions as 
:‘&ogmm by both these parameters 

ekdnbnum lumen diameter: -0.04 mm - 
with placebo; mean changes 

0.03 mm with simvastatin vs 
well as by change from baseline 
(0.9%simvasbtin YS 3.6% pla- 

;tbs groups also difxered significantly 
atiehta categorized with disease pro- 

hse re- 
&in vs 12% placebo). In addition, 

aw-U3% simvastatin- “~-24% 
>.J occlusions (5% vs 11%). The mean 
$akjpem and minimum lumen diameters 
e+ng an~ograms in the subset of 274 
eed angiographic projections at base- 
f,V is presented below (Figures 3 and 

B-4 WZd..! 

(E 
i re 
! SI: 

~‘JiS.~tin did not unpair adrenal re- 
$ redwe basal plasma co&o1 concen- 

--=h hn baseline in basal plasma tes- 
‘*~rved in clikal studies with sim- 

‘k obeenred with other inhibitors of 
e-C W the bile acid sequeetrant 

o~meffeet on plasma gonadotro- 
-bolled la-week study there was 

I”“t”tin 
-. 

60 mg on the plasma tes- 
In another 24-week study s&w- 

$‘J detectable effect on spermatogen- , 

Minimum Lumen Diameter 
(Mean and Standard Enor) 

ause of these factors, the smail changes in plasma testis- 
crone are unlikely to be clinically significant. The effects, if 
ny, on the pituitary-gonadal axis in pre-menopausal 
~oomen are unknown. 

VDICATIONS AND USAGE 

herapy with lipid-altering agents should be considered in 
lose individuals at increased risk for atheroxlerosis-re- 
ted dinical events as a function of cholesterol level, the 
-esence of coronary heart disease, or other risk factors. 
,pid-altering agents should be used in addition to a diet 
stricted in saturated fat and cholesterol when the re- 
honse to diet and other nonpharmacological measures 
one has been inadequate (see NCEP Guidelines, below I. 
ronwy Heart Disease 
patients with cm-may heart disease and hypercbolester- 

emia, ZOCOR is indicated to: 
Reduce the risk of total mortality by reducing coronary 
death; 

l Reduce the risk of non-fatal myocadiai infarction: 
l Reduce the risk for undergoing myoardial revasculariza~ 

tion procedures. 
l Reduce the risk of stroke or transient ischemic attack. 
:For a discusston of efficacy results by gender and other pre- 
Moed subgroups. see CLINICAL PHARMACOLOGY. 
mucal Studies.) 
FIyperlipidemia 
ZOCOR is indicated as an adjunct to diet to reduce elevated 
r0TAI.X LDL-C. Apo B. and TG levels in patients with pri- 
nary hrpercholesterolemia (hetemzygous famlial old non- 
‘amdial) and mixed dyslipidemia (Fredrickson Types IIa 
xxd I&**). 
LOCOR is aiso indicated to reduce TOTALC and LDL-C in 
satients with homozygous familial hypercholesteroiemia as 

adjunct to other lipid-lowering treatments (e.g.. LDL 
apheresisl or if such treatments are unavailable. 
%neml Recommendations 
Friar r~ initiating therapy with simvastatin. secondary 
muses for hypercholeeterolemia (e.g., poorly controlled dia- 
betes mellitus, hypothyroidism. nephmtic syndrome. dys- 
proteinemias. obstructive liver disease. other drug therapy. 
alcoholism) should be excluded, and a lipid profile per- 
formed to measure TOTALC. HDLC. and triglycerides. For 
patients with TC less than 400 mg/dL ~4.5 mmol/L). 
LDLC can be estimated using the following equation: 
rnv ,T s”. . , I . .^-- 

MERCK & CO., INC. 

mined by ultracentrifugation. In many hypertriglycer 
patients, LDLC may be low or normal desoite elevat, 
*AL-C. In such c&s, ZOCOR is not indicated. 
Lipid determinations should be performed at intervn! 

less than four weeks and dosage adjusted according 
patient’s response to therapy. 
The National Cholesteroi Education Program i? 
Treatment CuideIines are summarized below: 
Kiee table at l&l 
At the time of hospitalization for an acute coronary 
consideration can be given to initiating drug therap? 
charge if the LDL-C is 2 I:0 mg/dL (see NCEP C:.:Id 
&OVd. 
Since the goal of treatment is to lower LDL-C. !i.. 
recommends that LDLX levels be used to initiate n 
jess treatment response. Oniy if LDL-C levels are not 
sble, should the TOTAL-C be used to monitor tberap 
?JXOR is indicated to reduce elevated LDL cholester 
.rigIyceride levels in patients with Type IIb hyperlipc 
nemia [where hypercholestemlemia is the mqor abn, 
ty). However. it has not been studied in conditions 
he major abnormality is elevation of chylomicrons, 
)r IDL (i.e.. hy-periipoproteinemia types 1. III, rV, or ’ 

i 1 

I I 
/ I 

Lipid 
Lipoproteins Elevations 

YF!? elevated & mio 
km?.) chyzns TG t -- 

Ia LDL C - 
Ib LDL, VLDL 
11 (rare) 

EL 
&c 

T( 
-. 

V TG 
’ es-e) chylomicmns, TG 

VLDL 

= cholesteml, TG = triglyce~des. 
DL = low-density Iipopmtein~ 
LDL = very-low-density Iipoprotein. 
)L = intermediate-density lipoprotein 

O-ICATIONS 
ypersensitivity to any n)mponent of this medication 

Active liver disease or u%emlained wrsistent eievar~ 
selum transaminases (& 
concomitant therapy w&h 
tel blockermibefmdil (see 
W/IS). 

calcium 
Drug II, 

‘regnamy and lactation. Athemscleros~s ts a chron: 
ess and the discontinuation of lipid-lowering drugs .Y 

‘*Classification of Hvpe rli p& roteinemias 

pregnancy should have little impact on the outcome o: 
term therapy of primary hypercholesterolemia. nor 
cholesterol and other products of the cholestemi blo<, 
sis pathway are essential components for fetal develor, 
including synethesis of steroids and cell membrane- 
cause of the ability of inhibitors of HMG-COA red:. 
such as ZOCOR to decrease the sylithesis of cholesterc 
possibly other products of the cholesterol biosynthesl5 
way. ZOCOR is contraindicated during pregnanc.v B 
nursing mothers. ZOCOR should be administer* 
wOma?n of chik(beuing age only when such patienr 
highly unlikely to conceive. If the patient becomes pre 
vhile tdiq this drug, ZOCOR should be discontiwr 
mediately and the patient should be apprised of the c 
cid hazard to the fetus (see PRECAUTIONS. Pregw 

WiiRNINGS 

Skeletal Muscle 
Simvaetatin and other inhibitors ofHMGCoA reducrz 
casionally cause myopathy, which is manifested as n 
pan or weakness associated with grossly elevated crc 
hnase i> 10X the upper limit of normal [LX!1 1. Rhabd 
o!~sis. with or without acute renal failure seconda 
~?Y~;gh3OiiW;:FL ‘ras been -aported rarely. In the .%a! 
%--ian Simvaza.1 Survral Study, there was one case 
apathy among i399 patient5 takmg simvastatm “0 o! 
no cases nmong 822 patients taking 40 mg dally for 
:!.a duration of 5.4 years. In :wo B-month controlled 
.-al :>tudies. there was one case of myopathy among 4.: 
uents uking 40 mg and 5 cases among 669 patients :. 
60 mg. The risk of myopathy is increased by conco~: 
therapy with certain drugs, some ofwhich were exciuc 
the designs of these studies (see beiowl. 
Myopathy caused by drug interactrons. 
The incidence and seventy of myopathy are increo.s, 
concomitant administration of HMGCoA reductase 11 



Zocor+ont. 

tars with drugs that can cause myopathy when given aIo 
such as gemfibrozil and other fibrates. and lipid-lower 
doses (2 1 g/day> of niacin (nicotinic acid). 
In addition, the risk of myopathy appean to be increased 
high levels of HMC-CoA reductase inhibitory activity 
plasma. Simvastatin is metabolized by the c~tirome Pa 
isoform 3A4. Certain drugs which share this metab 

---‘way cao raise the pIasma IeveIs of simvastatin and n 
‘ke the risk of myopathy. These include cyclcspori 

-~~~~‘- r&azoIe, ketownazole and other antifungal azoles. 
macro&de antibiotics erythromycin and clarithromycin. L 
the antidepressant nefazcdone. 
Reducing the r-i.4 of myopathy. 
1. General meesures. Patiertts starting therapy with sin 
astatin should be advised of the risk of myopathy, and t 
to report promptly unexplained muscle paia tenderness 
weakness. Acreatine kinase (CK) level above 10X ULh ii 
patient with unexplained muscIe symptoms indicates myg 
athy. Simvestatin therapy should be discontinued if myc 
athy is diagnosed or suspected. In most cases. whea , 
tients were promptly discontinued from treatment, mu5 
symptoms and CK increases resolved. 
Of the patients with rhabdomyotysis, many bad compficat 
medical histories. Same bad preexisting renal insufficiem 
usudly as a consequence of tong-standing diabetes. In sm 
patients, dose escalation requires caution. Also, as there a 
no known adverse consequences of brief interruption 
therapy, treatment with simvastatin should be stopped 
few days before elective ma& surgery and when any majl 
acute medicat or SUrgicaI candition supervenes. 
2. Mea- to reduce ttm risk of myopathy aused by dn 
interectionr (see ebove and PRECAUTIONS, Drug Intc 
actrbno. f%ysiciams comtt4mp&dng combined therapy w? 
dmvwlatin l d eny d the interecting drugs should weil 
the pateafwl benefits md tisks, end shwkl carefully mo 
itor patieblts for any signs md symptoms of murJ* pai 
tendemess. or weakness. psrticularly durinf$ the initi 
months of thempy and during my periods of upward de 
age tilmtim of either drug. Periodic CK determiratio~ 
may be cott&dered in such situations, but there is “o asp” 
mce that such tmmitoring wiU prevent myopathy. 
The combined use of simvastati” with fibrates or “ix 
should be avoided m&s% the be”& of further alteration 
lipid levels is Iikely to outweigh the increased risk of tb 
drug combiition. Combinations of fibrates or niacin wii 
low doses of simvastatin have been used without my~pati 
in smail. short-term clinical tri& with careful monitorin, 

- ..- Addition of these drugs to simvaststi typically provides li 
‘e additional reduction in LDL cholesterol but f+ther n 

..uctions of triglycerides and further increases in HDL ch 
-.I’. Iester may be obrained. If one of these drugs must be use 

with simvastetin. cIinicel experience suggests that the tis 
ofmyopathy is less with niacin tbaa titb the fibrates. 
In petiants tsking co”comita”t sydorporina. fibrates or n 
sch. lb* dose of sinwastatin should g-ily not excee 
10 mg ke DOSAGE AND ADMINISIIIATION, Generrx~ 
Recommenaktions and Cotuomitati Lipid-Lanering Them 
py). as the risk of myopathy increases s”bs&“tially at 
higher dcses. lntm&ion ofsinwastatin therapy doring a 
course of treatment with a systemic antifunga) azole or a 
macrolide antibiotic should be considered. 
f%w @wfunction 
Persistent increases (to more than 3 times the upper limit 
of normal) in serum lrsrusmins-ses hsve occurred in Sp 
proximately 1% of patients who received simvastatin in 
clinical bids. When drug treatment was interrupted or dis- 
continued in these pac%“t”,~the cr ansaminase levels osuaIIy 
fell .sIawry ta pretreat”lent leveh. The increases were not 
assodeted with jaundice or other dinicd sips or sYn.W 
tmns. There was no evidence of hypersensitivity. 
I” the Scandinavia” Siivastati” Survival Shtdy (see CLIN- 
ICAL PHARMACOLOGY, clinical StuaGs). the number of 
patients with more than one transaminase elevation co >3 
times the upper limit of normal. over the course of the stidy, 
was not signi6cantlg dit%emnt between the simvastatin and 
placebo pups (14 [0.7%) vs. 12 lO.681). Elevated hansami- 
nases resulted in the diwntinuation of 8 patients From 
therapy in the simvastatin group (n=2,22 11 and 5 in the pla- 
cebo group l16U23). Of the 1966 simvastatm treated pa- 
tients in 4s w~i! wmaal liver function tests (LFl’s) at base 
line, only 8 (0..t%l developed mnsecutwe LFT elevations to 
>3 times rh** , s,r limit of normal ondlor were discontinued 
due to trw.. h ..se elevotx-o.5 dailng the 5 A years 1 medi- 
an follow-up ,&be study. Among these 8 pJtm*&. 5 %“I 
hally develc~*<! these abnormalities within the first year. 
All of the p,c :: ID this ,tudy received a startmg dose of 
20 In!? of ‘.ms7;n: 37” h’; -e titrated to 40 mg. 

.v...-,; I” 2 i!-i: cimcal _ mes in 1105 patie& the 12. 
F ice of persm.ent hepatic cmmamnase eleva- 

_+.: % 
9* 

wd to drug relationship was 0.990 and 2.1% 

%a. 
zmg dose. respectively. No patients devel- 

w function abnormalities foilowing the 
~mahneot at a giwn dose. 

_ _. _ - - 
ter {e.g., semiannually) for the first year of treatment or t 
tit one year alter the last elevation in dose. Patients titral 
to the 80 mg dose should receive an additional test a 
months. Patients who develop increased transaminase 1 
els should be monitored with a second liver function eva 
ation to confirm the finding and be followed thereafter w 
frequent liver function tests until the abnormaIity(ies) 
turn to normal. Should an increase in AST or ALT of th. 
times the upper limit of normal or greater persist, wi 
drawal of therapy with ZOCOR is recommended. 
The drug should be used with caution in patients who n 
sume substantial quantities of alcohol and/or have a p 
history of liver disease. Active liver diseases or unexplain 
transaminase elevations are contraindications to the use 
simvastatin. 

thereal. ; ln a medll piasmli drug .=i+, 5.x; 
I”- mgt?@day dose. b 
ted 
t3 

CNS vascular lesions, characterized by penvw 
rhage and edema, mononuclear ceil Infiltratioa o 

w- 
1% 

dar spaces, perivascular fibrin deposits and B 
AU- ~mrll vessels were seen in dogs treated with .,“,..., 

ith p Am‘ _ -L of 360 w&g/day. a dose that slrnu* 
produced 

-_ .k drug levels that were about 14 times higher 27 

gt 
drug levels in humans raking 80 mglday sirmIar &% 
cular lesions have been observed with several ,,h Q8 
this class. % 

3”. 
xst I 

There were cataracts in female rats after ;Yo searr 
ment with 50 and 100 mgntg/dx~ ‘ai) ,ed , r”l” *,,(y _. on --,A^.. -......--6:. 

,*F ! I 

AS with other lipid-lowering agents, moderate (less th 
three times the upper limit of normal) elevations of sen 
tramaminases have been reported following therapy WI 
simvastatin. These changes appeared .wm affer initiati 
of therapy with simvastatin, were oRen transient, were r 
accompanied by any symptoms and did not require inti 
ruption of treatment. 

PRECAUTIONS 

1 ~rcinogenesis, Mutage~e~zs. Impairment Offer 
n a 72-week carcinogenlclty study, mu wewad 
I& doses of simvastati” of 25. 100, and 100 
.veight. which resulti. i” me? plasma drug IR~( 
imatdy 1, 4. and 8 times higher than the mclc 
pItm”a drug level. respectjvely (as total inhibitat 
based on AU0 after a” SO-mg oral dose, kvR cn 
were SignificantIy increased in high-dose fe% 
and h&dose males with a maximum in&&r 
cent in males The incidence of adenomas afd 
significantly increased in mid- and high-da% & 
treatment also signifkady increased the &,j 
adenomas in mid- and bighdose males a”d b 
enemas of the Hard&an gland (a gland of *, 
dents) were 8ignificmtIj’ higher in high-dose s 
cantmla No evidence of a tumorigenic effect w 
at 25 mg&/day. 

hwa.l 
jimvaatatin may cause el_evatio” Of weatine ki”aSe 2X 
rsnsamiaase k.vels (see WARNINGS and ADVEXS 
LIZACTIONS). This should be considered in the differenti 
tiagnosis of chest pain i” a patient on therapy with sim 
l&&in. 
nfwmotion for Patients 
‘atients should be advised to report promptly unexplaim 
mxcle pain. tenderness, or weakness (see WARNING 
k!.?ial Mucclo). 
hg Interactions 
Uibefmdil (see CONTRAINDICATIONS). Cyciosporin 
tmconazoie, Ketoconazde, GemfibroziI, Niacin (Nicolin 
kid). Erytbromycin, Clarithromycin. Nefurodone: S< 
UARMNGS. SkletnI Muscle. 
b~tipytiw; Simveatati had no eff& on the pharmacok 
1etics of a&p*. However. since simvastetin is metab 
ized by the &me P-450 isoform 3A4, this does “t 
seclude an interaction with other drugs metabolized by tI 
ame iaoform (see WARNINGS, Ske&td Muscle). 
Vopm~Lol: In healthy male volunteers there was a sil 
ifwant decrease in mea” C,. but no change in AUC, ft 
imvastatin total and active inhibitors with m”comitzmt at 
&&ration of single doses of ZOCOR and pmpranoIol. Th 
Ii&al relevance of this fim&g is unclear. The pbarmaec 
inetics of the enantiomem of propran were not at%&2 
&ui”: CanmmitaDt admix&tration of a single dose ( 
igoxi” in healthy male volunteers receiving simvastati 
xwIti in a slight elevation (less than 0.3 “g/mL) in d: 
oxin concentrations in plasma (as measured by a radioix 
unoassay) compared to concomitant administration of pla- 
bo and d&xi”. Patients taking digoxin should be moni- 

tired a~~ro~tiateiv when simvastati” is initiated. 

_ -- .a0 ternam ar can "oyiwa I 
carcinomas were increased in females at loO* 
increased incidence of thyroid neoplasxw “-I 
s&tent with findings From other HNGCe..~ 
tom These treatment levels represented piaaPk 
(AU0 of appmximateIy 7 and 15 times (&Id 
25 times (females) the mea” human plasm d, 

-I 

,_ -' 
me 
51 
aas 
mu Warfarin: In hue dinid studies, one in normal volunteers 

and the other in hvoercholestemlemic oatients, simvastatin 
20-40 u&lay mc&9tly potentiated tie effect of coumuin 
anticoagulants: the pmthrombin time, reported as Interna- 
tional Normalized Ratio (INR). itad from a baseline of 
1.7 to 1.8 and from 2.6 to 3.4 in the volunteer and patient 
studies. respeaively. With other reductase inhibitors, clini- 
caJly evident bleeding an&or increased prothrombin time 
has been tepmted in a few patients taking counwin anti- 
coagulants concomitantly. In such patients, protbmmbin 
time &odd be determined before &u?ing simvastatin and 
IhqrmtIy emu& during early therapy to insure that no 
+iiicmt aIteration of pmtbmmbii time -. Ooce a 
stable pmthrombii time baa keen documented, pmtbrom- 
bin times on be monitored at the intervals usually ream- 
mended fbr patients on coumarin antieosgulants. Ifthe dose 
of simvastatin is changed or dism”tin”ed. the same proce- 
due should be repeated. Simvastatin therapy has not been 
associated with bleeding or with chattges in pmtbrombin 
time in patients not taking aotimagnkncs. 
CNS Taxi+ 
Optic neme degeneration was seen in cIinicaIly normal dogs 
treat.4 with simvastatin for 14 weeks at 180 mglkg/day. a 
dose that produced mean plasma drug levels about 12 times 
higher than the mean drug level m humans taking SO 
~gki?.J 
.A chermcally similar drug m this ciass aIs<: pro&cad optic 
nerve degeneration (Wallenan degeneration of retinogen- 
‘culate fibers) in clinically normal dogs in a dose-dependent 
‘asbicn starting at 60 m&g/day. a dose that produced mean 
11asma drug levels about 30 times higher than the mean 
hug level in humans taking the highest recommended dose 
as measwed by total enzyme inhibitory activityI. This 
we drug also produced vestibulomc.hIear Wall&an-like 
iegeneration and retinal ganglion cell chromatolysis in dogs 

In B sqxmte 92-week caminogenicity study in a 
up to 25 m&&day. no evidence of a tumori& 
observed bean plasma drug levels were 1 t& 
than humans given 80 mg simvastatin BJ 
AU0 
III a hwyear study in rats at 25 m&&~ 
~tat&ticaIly significant increase in the incidmal 
folIicularade”omas in female rats exposed tow 
11 times bigber levels of simvastatin thban ia.h 
90 mg sinwstatin (as measured bv AUC). 



w~~~TIONS). treatment should 
a& as soon as pregnancy is reag- 
b &mini&red to women of child- 

, ** such patients are highly m- 
heve been informed of the potential 

er &wstatin is excreted in hum.311 1 
out of another drug in this class I 
L ““A hrv*nw of the nntpntil, for I 1 

ti L-s kj pediatric patients have not been 
#at+ patients are not likely to 
1 wg for at least a decade and 

q w,,b this drug is limited (no studies in 
i* of-20 years). treatment of pediatric s: 
d&n isnot recommended at this time. 
: s 
“e,ssinges. C., Ducrocq, M-B., Stephen- a 

wketing Surveillance of Lovastatin a 
S 

F 
ia, 

lecm! 
yLtdzzc 

rythema multrforme, mcludtng Stevens-Johns 

~tminfesstinc& Pancreatitis, hepatitis, including cbron 
ctive hepatitis. cholestatie jaundice, fatty change in live 
nd. rarely, cirrhosis, fulniinant hepatic necmsis, and he] 
toma; anorexia, vomiting. 
kin: alopecia, pruritus. A variety of skin changes (e.g 
odules. discoloration. dryness of skin/mucous membrane 
langes to hair/nails) have been reported. 
epmductivet gyneeomascia. loss of libido, erectile dy: 
mction. 

w@ 18 months). 1.4% of patients were 
,aadverse experiences attributable to ZO- 
e have usually been mild and tmn- 
IP been evaluated for serious adverse 
ksa 21,000 patients and is generally well- 

B ocmming at an incidence of 1 percent 
-.&s treated with ZOCOR, regardless of 
tied clinical studies are shown in the tsa- 

ZOCOR Placebo Cholesryramme 
179) 

bd 

m 

controlled clinical studies in which simvaststin was ad. 
nistered concomitantly with cholestyramine, no adverse 
ztmns peculiar to this cmnaxnitant treatment were ob 
ved. The adverse reactions that occurred were lirmted tc 
,se reported previously with simvastatin or 
hstyramine. The combined “se of simvastatin with 6- 
&es should generally be avoided (see WARNINGS. Skei- 

rcd Muscle). 

N’EXDOSAGE 

a - 
1.9 1.3 14.5 .., 

b/ 1.3 1.9 10.1 

? p 3.5 51 45 j / t 

. . . . I” . . . . . -..- 

-- u%kuable between groups over the 
“‘@x study The clticai adverse expenences re- 

;wbln probably or definitely drug-related in 
, 

la 
‘**~atment g&p are shown in the table be- y 

T 
ZOCOR Placebo 11 

(N = 2.221) tN = 2.223) 
4c 

0.9 

^ _ 

0.9 T 
d 

rl? I, 

Musculoskeletol 
My&& 

Skin 
Eczema 
Pr”rit”s 
Rash 

special senses 
Cataract 

1.2 1.3 

0.8 0.8 
0.5 0.4 
0.6 0.6 

0.5 0.8 

Cholesteml levels should be monitored periodically and con- 
sideration should be given to reducing the dosage of ZOCOR 
if cholesteml falls significantly below the targeted range. 
Dosage in Patients with Homozygous Familial Hypercholes. 
terolemia 

his The following e5ects have been reported with drugs in t; 
class. Not all the effects listed below have necessarily lx 
associated with simvsstatin therapy. 
Skektol: muscle cramps, myalgia. myopathy. rhabdomy 
ysis. arthralgias. 

Based on rhe results of a controlled clinical study, the rec- 
ommended dosage for patients with homozygous familial 
hyperchofesterolemia is ZOCOR 40 mg/day in the evening 
or 80 mglday in 3 divided doses of 20 mg, 20 mg. and an 
evening dose of40 mg. ZOCOR should be used as an adjunct 
to other lipid-lowering treatments (e.g., LDL apheresis) in 
these patients or if such treatments are unavailable. 
General Recommendations 

Neurological: dysfunction of certain cranial nerves 0 
Eluding alteration of taste, impairment of extra-ocul 
movement. t%cisl paresis), tremor, dizziness, vertipo. me 
xy loss, paresthesia. peripheral neuropathy. periphe: 
nerve palsy. psychic disturbances. anxiety, insomnia, I: 
preSSi0”. 

in- 
lar 
m- 
?a1 
ie- 

In the elderly, maximum reductions in LLJL cholesterol mq-’ 
be achieved with daily doses of 20 mg of ZOCOR or less. 
In patients taking cyclosporine concomitantly with simvas. 
tatin (see WARNINGS. Skektal Muscle). theraov should be- 
gin with 5 mg of ZOCoR and should noi exc& 10 mg/day. 
Concomitant Lipid-Lowering Thempy 

ity 
me 

FIypersensitiuity Reactions: An a,pparent hypexxensitir 
ymirome has been reported rarely which has mncluded o 
IP more Of the following features: anap- 
:dpus erythematous-like syndro m rbeum 

ZOCOR is effective alone or when used concomitantly with 
bile-acid sequestrants. Use of ZOCOR with fib&es or nia- 
cin should generally be avoided. However, ifZOCOR is used 
in combination with fibrates or niacin, the dcse of ZOCOR 
should not exceed 10 mg (see WARNINGS, Skeletal Muscles. 
Dosage in Patients with Renal Insufickmy 
Eiecause ZOCOR does not undergo significant renal excre- 
tion, modification of dosage should not be necessary in pa- 
tients with mild to moderate renai ins”5ciency. However, 
caution should be exercised when ZOCOR is administered 
+o patients with severe renal insufficiency; such patients 
,hould be started at 5 rag/day and be closely monitored (see 
CLINICAL PHARMACOLOGY. Phormacokinetics and 
?URNINGS. Skeletal Muscle). 

ic 
:r, 9 

P ’ 

ye: progression of cataracts (lens opacities). aphthalml 
:egia. 

I- n 

1; ; 
xbomtory Abnormalities: elevated transaminases. alk; 
ne phoapbatase. y-glutamyl tmnspeptidase. and bilurubir 
lymid function abnormalities. 
xbomtory Tests 
arked persistent increases of serum transaminases hav 
en noted bee wARNrNGs, Iiuer ~sfi~tion~. About 55 
patients had elevations of creatine kinsse (CK) levels of: 
more times the normal value on one or more occasions 

lis was attributable to the noncardiac fraction of CK Mus 
! pain or dysfunction usually was not reported (see 
WINGS, Skeletal Muscle I. 
ncomitati Therapy 

Jo. 3588 - Tablets ZOCOR 5 mg are buff, shield-shaped. 
ilmsoated tablets, coded MSD 726 on one side end ZOCOR 
n the other. They are supplied as follows: 
DC 0006-0726-61 unit of use bottIes of 60 
5505-01-354-4549, 5 mg 60%) 
IDC 0006-072&54 unit of “se b&t& of 90 
j505-01-3544548, 5 mg 9O’sl 
IKE 0006-0726-28 unit dose packages of 100. 

Shown in Product Identification Guide, page 324 
‘o. 3589 - Tablets ZOCOR,lO tug are peach, shield- 
mped. Blm-coated tib1et.s. co$ed MSD $35 on one side an+ 
XOR on the other. They & slippli hs follows: 
DC 00060735-61 unit of “se b&es $480 
505-03354-4545. 10 mg 60’s) ii 
DC 0006-0735-54 umt of “se bottles of 90 
505-01-354-4544. 10 mg 90’51 
X OUlXi-0735.28 “nit dose packages of 100 

16505-01-354-4.543, 10 mg mdlviduaily sealed loo‘s1 
NDC 0006-0735-82 battles of 1000 
:6505-01-373-7290. 10 mg IOoo’s1 
NDC 0006-0735-87 battles of 10.000 - 
.6505-01-378-8058, 10 mg 10.000’s I. :- 

Shown in Product Identiiicatron Gurde. page 32-1 

Vo. 3590 - Tablets ZOCOR 20 mg are tan, shield-shnpt 
Blm-coated tablets. coded MSD i40 on one side and ZOK 
,n the other. Thev are suonlied ss fol!ows 

hgnifiesnt lethality was observed in truce after a single oral 
lose of 9 g/m’ No evidence of lethality was observed in rats 
‘r dogs treated with doses of 30 and 100 g/n?. respectively. 
40 spmlic dqnostic signs were observed in rodents. At 
hese doses the only signs seen in dogs were em&s and mu- 
old stools. 
i few cases of overdosage with ZOCOR have been reported; 
10 patlen& had any specific sympe~ms, and all patient-s re- 
overed wvlthout sequelae. The m&mum dose taken was 
50 mg Until further experience is obtained. no specific 
reatm*+nt of overdosage with ZOCOR can be recommended. 
‘he &&ability o’simvastatm md its metabolites in man 

no: known at present. 

OSAGE AND ADMINISTRATION 
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n 
he patlent should be placed on a standard cholesterol- 
Nwenng &et before receiving ZOCOR and shouid continue 
n this diet dunng treatment with ZOCOR <see NCEP 
reatment Guidelines for details on dietary therapy). 
he recommended usual startin 
1 the evening. Patients w 0 req”u=e only a moderate reduc- .+ 

dose is 20 mg once a day 

on of LDL cholesterol may be started at 10 mg. See below 
)r dosage recommendations for patients receiving concom- 
ant therapy with cyclosporine, fibrates or niacin, and for 
lose with severe renal insu5ciency. 
be recommended dosin 

-9 
range is 5-80 mglday as a single 

ose in the evening. osas should be individualized accord- 
,w *n hncrline LDL-C levels. the recommended goal of ther. 

WC 0006-0740-61 unit of,se bottles of 60 
6505-01-3544547. 20 mg 60’s) 
UDC ooo6-0740-28 unit dose packages of 100 
WC 0$X+0740-82 bottles of 1000 
UDC 0006-0740~Si battles of 10,000 
6505-01.378-8771, 20 mg 10,0OO’s1 

Shown in Product Identzficotron Gurde. page 321 

Go 3591 - Tablets ZOCOR 40 mg are brick red. shle 
#haped, fiim-coated tablets. coded KSD 749 on one side .c’ 
!OCOR on the other. They are supplied as follows 
UDC 0006-0749-61 unit of DDE hcrtlee of 60 
jjOj-01-354-4346. 40 mg 63’S! 

Shown 111 Product fder.tr,icat,o~z Guide. pa@ .X4 

lo 857; - Tablets ZOTOR 50 rxg zre bnck red. caps:. 
haped. film-coated :zb!rre. cod2d SIjD 543 on one side 
0 on the mother. I‘h?. are ;‘ips!iec :: ‘allows: 
IDC 0006-0543-61 unit of use SottIes of 60. 

Shown in Product Iduntr/icatjon Gudr. page 32-1 

:torage 

itore between %3O”C (4l-86”Fl. 
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ill rights reserved. 

nformatian on the Merck 81 Co., Inc. products listed 
hesc pages is the full prescribing information from proc 

MERCK & CO., INC./1925 

10%’ SUPPLIED 

_ 



.-.*. \ 

F 



fiDR - Zocor Tablets(Merck) I --.( / 
;l--. 
f Page 1 of 23 

( 
/ a/ CJ 

Site Map FAQ Help Register Search 

Stedman’s Definition 

PDR@ entry for 
Zocor Tablets (Merck) 

DESCRIPTION 

--.. ZOCOR* (simvastatin) is a lipid-lowering agent that is derived synthetically from a fermentation’ 
product of Aspergilhs terreus . After oraI ingestion, simvastatin, which is an inactive lactone, is 
hydrolyzed to the corresponding (beta)-hydroxyacid form. This is an inhibitor of 3-hydroxy-3-methyl- 
glutaryl-coenzyme A &BUG-Co& reductase. This enzyme catalyzes the conversion of HMG-$Zoq $0 
mevalonate, which is an early and rate-limiting step in the biosynthesis of cholesterol. -.. 5 

: 
Simvastatin is butanoic acid, 2,2-dimethyl-,1,2,3,7,8,8a-hexahydro-3,7-dimethyl-8-[2-(tetrahydro-4- 
hydroxy-6-oxo- 2 H -pyran-2-yl)-ethyl]-1-naphthalenyl ester, [ 1 S -[l(alpha),3(alpha),7(beta),g(beta) 
(2 S *,4 S *),-8a(beta)]]. The empirical formuIa of simvastatin is C 25 H 38 0 s and its molecular 

weight is 418.57. Its structural formula is: 

ii ii 

I .--,. 

Simvastatin is a white to off-white, nonhygroscopic, crystalline powder that is practically insoluble in 

2/17/00 
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water, and freely soluble in chloroform, methanol and ethanol. 
-, . . 

1’ Tablets ZOCOR for oral administration contain either 5 mg, 10 mg, 20 mg, 40 mg or 80 mg of .~ ,.., ,-.+ 
simvastatin and the following inactive ingredients: cellulose, hydroxypropyl cellulose, hydroxypropyl 
methylcellulose, iron oxides, lactose, magnesium stearate, starch, talc, titanium dioxide and other 
ingredients. Butylated hydroxyanisole is added as a preservative. 

*Registered trademark of MERCK & CO., inc. . 

CLINICAL PHARMA COLOGY 

The involvement of low-density lipoprotein cholesterol (LDL-C) in atherogenesis has been well- 
documented in clinical and pathological studies, as well as in many animal experiments. 
Epidemiological studies have established that high LDL-C and low high-density lipoprotein 
cholesterol (HDL-C) are both risk factors for coronary heart disease. Though frequently found in 
association with low HDL-C, elevated plasma triglycerides (TG) have not been established as an 
independent risk factor for coronary heart disease (CHD). The independent effect of raising HDL-C 
or lowering TG on the risk of coronary and cardiovascular morbidity and mortality has not been 
determined. 

-- In the Scandinavian Simvastatin Survival Study (4S), the effect of improving lipoprotein levels with 
ZOCOR on total mortality was assessed in 4,444 patients with CHD and baseline total cholesterol 
(t&&C) 212-309 mg/dL (5.5-8.QmmoI/L). The patients were followed for a median of 5.4 years. ln 
this multicenter, randomized, double-blind, placebo-controlled study, ZOCOR significantly reduce~~~~ 
the risk of mortality by 30% (11.5% vs 8.2%, placebo vs ZOCOR); of CHD mortality by 42% (S:5~~1 
vs 5.0%); and of having a hospital-verified non-fatal myocardial infarction by 37% (19.6% vs * 
12.9%). Furthermore, ZOCOR significantly reduced the risk for undergoing myocardial 
revascularization procedures (coronary artery bypass grafting or percutaneous transluminal coronary 
angioplasty) by 37% (17.2% vs 11.4%)’ [see CLlNICAL PHARMACOLOGY , Clinical Studies 1. 

ZOCOR has been shown to reduce both normal and elevated LDL-C concentrations. LDL is formed ‘. 
from very-low-density lipoprotein (VLDL) and is catabblized predominantly by the high affinity LDL 
receptor. The mechanism of the LDL-lowering effect of ZOCOR may involve both reduction of 
VLDL cholesterol concentration, and induction of the LDL receptor, leading to reduced production 
and/or increased catabolism of LDL-C. Apolipoprotein B (Apo B) also falls substantially during 
treatment with ZOCOR. As each LDL particle contains one molecule of Apo B, and since in patients 
with predominant elevations in LDL-C (without accompanying elevation in VLDL) little Apo B is 
found in other lipoproteins, this strongly suggests that ZOCOR does not merely cause cholesterol to 
be lost from LDL, but also reduces the concentration of circulating LDL particles. In addition, 
ZOCOR reduces VLDL and TG and increases HDL-C. The effects of ZOCOR on Lp(a), fibrinogen, 
and certain other independent biochemical risk markers for CHD are unknown. 

. . ..c . 

_“_’ 
ZOCOR is a specific inhibitor of HMG-CoA reductase, the enzyme that catalyzes the conversion of 
HMG-CoA to mevalonate. The conversion of HMG-CoA to mevalonate is an early step in the 
biosynthetic pathway for cholesterol. 
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.._. , Phurmacokinetics 

Simvastatin is a lactone that is readily hydrolyzed in vivo to the corresponding (beta)-hydroxyacid, a 
potent inhibitor of HMG-CoA reductase. Inhibition of HMG-CoA reductase is the basis for an assay 
in pharmacokinetic studies of the (beta)-hydroxyacid metabolites (active inhibitors) and, following 
base hydrolysis, active plus latent inhibitors (total inhibitors) in plasma following administration of 
simvastatin. 

Following an oral dose of l4 C-labeled simvastatin in man, 13% of the dose was excreted in urine and 
60% in feces. The latter represents absorbed drug equivalents excreted in bile, as well as any 
unabsorbed drug. Plasma concentrations of total radioactivity (simvastatin plus l4 C-membolites) 
peaked at 4 hours and declined rapidly to about 10% of peak by 12 hours postdose. Absorption of 
simvastatin, estimated relative to an intravenous reference dose, in each of two animal species tested, 
averaged about 85% of an oral dose. In animal studies, after oral dosing, simvastatin achieved 
substantially higher concentrations in the liver than in non-target tissues. Simvastatin undergoes 
extensive first-pass extraction in the liver, its primary site of action, with subsequent excretion of 
drug equivalents in the bile. As a consequence of extensive hepatic extraction of simvastatin 
(estimated to be >60% in man), the availability of drug to the general circulation is low. In a single- 
dose study in nine healthy subjects, it was estimated that less than 5% of an oral dose of simvastatin 
reaches the general circulation as active inhibitors. Following administration of simvastatin tablets, 
the coefficient of variation, based on between-subject variability, was approximately 48% for the area 
under the concentration-time curve (AUC) for total inhibitory activity in the general circulation. : 

Both simvastatin and its (beta)-hydroxyacid metabolite are highly bound (approximately 95%) to 
human plasma proteins. Animal studies have not been performed to determine whether simvastatin 
crosses the blood-brain and placental barriers. However, when radiolabeled simvastatin was ,:’ . ‘* 
administered to rats, simvastatin-derived radioactivity crossed the blood-brain barrier. 

The major active metabolites of simvastatin present in human plasma are the (beta)-hydroxyacid of 
simvastatin and its 6’-hydroxy, 6’-hydroxymethyl, and 6’-exomethylene derivatives. Peak plasma 
concentrations of both’active and total inhibitors were attained within 1.3 to 2.4 hours postdose. 
While the recommended therapeutic dose range is 5 to 80 mg/day, there was no substantial deviation,- 

” from linearity of AUC of inhibitors in,me general circulation with an increase in dose to as high as 
120 mg. Relative to the fasting state, the plasma profile of inhibitors was not affected when 
simvastatin was administered immediately before an American Heart Association recommended Iow- 
fat meal. 

Kinetic studies with another reductase inhibitor, having a similar principal route of elimination, have 
suggested that for a given dose level higher systemic exposure may be achieved in patients with 
severe renal insufficiency (as measured by creatinine clearance). 

Clinical Studies 

. ‘.“. 

. . . ,. 

ZOCOR has been shown to be highly effect+ in reducing total-c and LDL-C in heterozygous 
familial and non-familial forms of hypercholesterolemia and in mixed hyperlipidemia. A marked 
response was seen within 2 weeks, and the maximum therapeutic response occurred within 4-6 
weeks. The response was maintained during chronic therapy. Furthermore, improving lipoprotein 
levels with ZOCOR improved survival in patients with CHD and hypercholesterolemia treated with 
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20-40 mg per day for a median of 5.4 years. 
A-..‘ 

i In a multicenter, double-blind, placebo-controlled, dose-response study in patients with familial or 
x*B non-familial hypercholesterolemia, ZOCOR given as a single-dose in the evening (the recommended 

dosing) was similarly effective as when given on a twice-daily basis. ZOCOR consistently and 
significantly decreased total-C, LDL-C, total-CYHDL-C ratio, and LDL-UHDL-C ratio. ZOCOR also 
decreased TG and increased HDL-C. 

_- -.. 

._ .: 

.---, 

The results of 3 separate studies depicting the dose response to simvastatin in patients with primary 
hypercholesterolemia are presented in TABLE I. 

Table I 
Dose Response in Patients with Primary Hypercholesterolemia 

(Mean Percent Change from Baseline After 6 to 24 Weeks) 

TREATMENT I~pxLq~~~(I 
mparative Studv 

jZOCOR 
5mgqp . . m. ./-T@-jf-75-j~~~1( 
10 mg q.p.m. &1~~-23fTrj~(r 
Scandinavian Simvastatin Survival Study 
(Mean % Change at Week 6) 
placebo 

mb 
pEq2223~~((/ ;3 . 3 

BOCOR 
/20 mg q.p.m. 
tinper Dose Comparative Study 
,/Mean % Change averaged at 
Weeks 18 and 24) 

jZOCOR 
40 mg q.p.m. --jp-/xil~~+~ 

80 mg q.p.m. ps?q)1-36~~1 

* median percent change I 

The mean reduction in LDL-C was 47% at the 80-mg dose. Of the 664 patients randomized to 80 mg, 
475 patients with plasma TG 4= 200 mg/dL had a median reduction in TG of 2 1%, while in 189 
patients. with TG > 200 mg/dL, the median reduction in TG was 36%. In these studies, patients with 
TG > 350 mg/dL were excluded. 

In a controlled clinical study, 12 patients 15-39 years of age with homozygous familial 
hypercholesterolemia received simvastatin 40 mg/day in a single dose or in 3 di-<ided doses, or 80 
mg/day in 3 divided doses. Eleven of the 12 patients had reductions in LDL-C. In those patients with 
reductions, the mean LDL-C changes for the 40-‘and 80-mg doses were 14% (range 8% to 23%, 
median 12%) and 30% (range 14% to 46%, median 29%), respectively. One patient had an increase 
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of 15% in LDL-C. Another patient with absent LDL-C receptor function had an LDL-C reduction of 
--. 41% with the 80-mg dose. 

‘*‘+A In 4S, the effect of therapy with ZOCOR on total mortality was assessed in 4,444 patients with CHD 
and baseline total cholesterol 212-309 mg/dL (5.5-8.0 mmol/L). In this multicenter, randomized, 
double-blind, placebo-controlled study, patients were treated with standard care, including diet, and 
either ZOCOR 20-40 mg daily (n=2,221) or placebo (n=2,223) for a median duration of 5.4 years. 
Over the eourse of the study, treatment with ZOCOR led to mean reductions in total-C, LDL-C and 
TG of 25%, ‘35%, and lo%, respectively, and a mean increase in HDL-C of 8%. ZOCOR significantly 
reduced the risk of mortality (Figure 1) by 30%, (p=O.O003,182 deaths in the ZOCOR group vs 256 
deaths in the placebo group). The risk of CHD mortality was significantly reduced by 42%, 
(p=O.OOOOl, 111 vs 189). There was no statistically significant difference between groups in non- 
cardiovascular mortality. ZOCOR also significantly decreased the risk of having major coronary 
events (CHD mortality plus hospital-verified and silent non-fatal myocardial infarction NJ) (Figure 
2) by 34%, (p<O.OOOOl, 43 1 patients vs 622 patients with one or more events). The risk of having a 
hospital-verified non-fatal MI was reduced by 37%. ZOCOR significantly reduced the risk for 
undergoing myocardial revascularization procedures (coronary artery bypass grafting or percutaneous 
transhrminal coronary angiopiasty) by 37%, (p~O.O0001,252 patients vs 383 patients). Furthermore, 
ZOCOR significantly reduced the risk of fatal plus non-fatal cerebrovascular events (combined stroke 
and transient ischemic attacks) by 28% (p-0.033,75 patients vs 102 patients). ZOCOR reduced the 
risk of major coronary events to a similar extent across the range of baseline total and LDL 
cholesterol IeveIs. The risk of mortahty was significantly decreased in patients >I=60 years of age by 
27% and in patients ~60 years of age by 37%. Because there were only 53 female deaths, the effect of 

--..- _ ZOCOR on mortality in women could not be adequately assessed. However, ZOCOR significantly 
lessened the risk of having major coronary events by 34% (60 women vs 91 women with one or more 

.“._ event). The randomization was stratified by angina alone (2 1% of each treatment group) or a previous 
ML Because there were only 57 &aths among the patients with angina alone at baseline, the efI?ect of 
ZOCOR on mortality in this subgroup couId not be adequately assessed. However, trends in reduce& 
coronary mortality, major coronary events and revascularization procedures were consistent betwee$ 
this group and the totai study cohort. 

Fiiura 1 

. .  ̂ . . ,, . I-m .,-.rn,-.CI * , 
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In the Multicenter Anti-Atheroma Study, the effect of therapy with simvastatin on atherosclero@is ~9s 
assessed by quantitative coronary angiography in hypercholesterolemic men and women with P,. : : is;” 
coronary heart disease. In this randomized, double-blind, controlled trial, patients with a mean ,?% I,2 
baseline total-C value of 245 mg/dL (6.4 mmol/L) and a mean baseline LDL-C value of 170 mg/dL 
(4.4 mmolL) were treated with conventional measures and with simvastatin 20 mg/day or placebo. 
Angiograms were evaluated at baseline, two and four years. A total of 347 patients had a baseline 
angiogram and at least one follow-up angiogram. The co-primary endpoints of the trial were mean 
change per-patient in minimum and mean lumen diameters, indicating focal and diffuse disease, ..* 
respectively. Simvastatin significantly slowed the progression of lesions as measured in the final 
angiogram by both these parameters (mean changes in minimum lumen diameter: -0.04 mm with 
simvastatin vs -0.12 mm with placebo; mean changes in mean lumen diameter: -0.03 mm with 
simvastatin vs -0.08 mm with placebo), as well as by change from baseline in percent diameter 
stenosis (0.9% simvastatin vs 3.6% placebo). After four years, the groups also dflered significantly 
in the proportions of patients categorized with disease progression (23% simv&tatin vs 33% placebo) 
and disease regression (18% simvastatin vs 12% placebo). In addition, simvastatin significantly 
decreased the proportion of patients with new lesions (13% simvastatin vs 24% placebo) and with 
new total occlusions (5% vs 11%). The mean change per-patient in mean and minimum lumen 
diameters calculated by comparing angiograms in the subset of 274 patients who had matched 
angiographic projections at baseline, two and four years is presented below (Figures 3 and 4). 
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-’ Endocrine Function 
. . .__ .c 

In clinical studies, simvastatin did not impair adrenal reserve or significantly reduce basal plasma 
cortisol concentration. Small reductions from baseline in basal plasma testosterone in men were 
observed in clinical studies with simvastatin, an effect also observed with other inhibitors of HMG- 
CoA reductase and the bile acid sequestrant cholestyramine. There was no effect on plasma 
gonadotropii levels. In a placebo-controlled 12-week study there was no significant effect of 
simvastatin 80 mg on the plasma testosterone response to human chorionic gonadotropin’@CG). In 
another 24-week study simvastatin 20-40 mg had no detectable effect on spermatogenesis. In 4S, in 
which 4,444 patients were randomized to simvastatin 20-40 mg or placebo daily for a median 
duration of 5.4 years, the incidence of male sexual adverse events in the two treatment groups was 
not significantly different. Because of these factors, the small changes in plasma testosterone are 
unlikely to be clinically significant. The effects, if any, on the pituitary-gonadal axis in pr& 
menopausal women are unknown. 

(back to top) 

INDICATIONS AND USAGE 

Therapy with lipid-altering agents-should be considered in those individuals at increased risk for 
atherosclerosis-related clinical events as a function of cholesterol level, the presence of coronary heart 
disease, or other risk factors. Lipid-altering agents should be used in addition to a diet restricted in” _-. 
saturated fat and cholesterol when the response to diet and other nonpharmacological measures al&e 
has been inadequate (see National Cholesterol Education Program PCEPJ Treatment Guidelines, 
below). 

Coronary Heart Disease 
:,;; 
..’ z 

In patients with coronary heart disease and hypercholesterolemia, ZOCOR is indicated to: 

l Reduce the risk of total mortality by reducing coronary death; 
l Reduce the risk of non-fatal myocardial infarction; 
l Reduce the risk for undergoing myocardiai revascularization procedures. 
l Reduce the risk of stroke or transient ischemic attack. 

.’ 

(For a discussion of efficacy results by gender and other predefmed subgroups, see CLINICAL 
PHARMACOLOGY , Clinical Stu& .) 

Hyperlipidemia 

ZOCOR is indicated as an adjunct to diet to reduce elevated total-C LDL-C, Apo B, and TG levels in 
patients with primary hypercholesterolemia (heterozygous i%milial and nonfamilial) and mixd 
dyslipidemia (Fredrickson Types IIa and I%**). 

ZOCOR is also indicated to reduce total-C and LDL-C in patients with homozygous familial 

httn~llwww nrlr n~tlnhv~i~ian/nt~tic.htm?nath-adreVDdr/52405000.htm 2/17/00 
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hypercholesterolemia as an adjunct to other lipid-lowering treatments (e.g., LDL apheresis) or if such 
treatments are unavailable. .-I, 

“-- *-**’ General Recommendations 

Prior to initiating therapy with simvastatin, secondary causes for hypercholesterolemia (e.g., poorly 
controlled diabetes mellitus, hypothyroidism, nephrotic syndrome, dysproteinemias, obstructive liver 
disease, other drug therapy, alcoholism) should be excluded, and a lipid profile performed to measure 
total-C, HDL-C, and TG. For patients with TG less than 400 mg/dL (~4.5 mmol/L), LDL-C can be 
estimated using the following equation: 

LDL-C = total-C - [0.20 x (TG) + HDL-C] 

For TG levels >400 mg/dL (>4.5 mrnoI/L), this equation is less accurate and LDL-C concentration 
should be determined by ultracentrifugation. In many hypertriglyceridemic patients, LDL-C may be 
low or normal despite elevated total-C. In such cases, ZOCOR is not indicated. 

Lipid determinations should be performed at intervals of no less than four weeks and dosage adjusted 
according to the patient’s response to therapy. 

The NCEP Treatment Guidelines are summarized below: 

-. 

,..,>. NCEP Treatment Guidelines 

* Coronary heart disease or peripheral vascular disease (including symptomatic 
carotid artery disease). 

** Other risk factors for coronary heart disease (CHD) include: age (males: >I=45 I 
years; females: >/=55 years or premature menopause without estrogen replacement 
therapy); family history of premature CJXD; current cigarette smoking; hypertension; 
confirmed HDL-C ~3.5 mg/dL (~0.91 mmol/L); and diabetes mellitus. Subtract one 
@sk factor if HDL-C is W-60 ;ng/dL (>/=1.6 mmoUL). 

At the time of hospitalization for an acute coronary event, consideration can be given to initiating 
drug therapy at discharge if the LDL-C .is >/= 130 mg/dL (see NCEP Guidelines, above). 

http://www.pdr.net/physician/static.htm?path=pdreVpdrl52405OOO.htm 2/l 7100 
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.’ --..\ Since the goal of treatment is to lower LDL-C, the NCEP recommends that LDL-C levels be used to 
X 

.&-‘.-,* 
initiate and assess treatment response. Only if LDL-C levels are not available, should the total-C be 
used to monitor therapy. 

ZOCOR is indicated to reduce elevated LDL-C and TG levels in patients with Type IIb 
hyperlipoproteinemia (where hypercholesterolemia is the major abnormality). However, it has not 
been studied in conditions where the major abnormality is elevation of chylomicrons, intermediate- 
density lipoprotein (IDL), or VLDL (i.e., hyperlipoproteinemia Types I, III, IV, or V).** 

* * Classification of Hvperlipoproteinemias 

Lipoproteins 
elevated A ,pv II ?r 

I (rare) chylomicrons 
II L 
+,&EL, VLDL 

rare 
f%%;EL 

(rare) Ibhylomicrons, VLDL 
= cholesterol, TG 7 triglycerides, 

Lipid 
Elevations 

11 mdor Jl minor 

L-.%cl up-x 

rT?TE-1 -- 

I up-x 

I. up-X 

-I 

LDL = low-density lipopio&n, 
VLDL = very-Iow-density lipoprotein, 
IDL = intermediate-density lipoprotein. 

(back to top) 

CONTRAINDICATIONS 
: 

Hypersensitivity to any component of this medication. 

Active liver disease or unexplained persistent elevations of serum transaminases (see WARNINGS ). . 

Pregnancy and lactation. Atherosclerosis is a chronic process and the discontinuation of lipid- 
lowering drugs during pregnancy should have littie impact on the outcome of long-term therapy of 
primary hypercholesterolemia. Moreover, cholesterol and other products of the cholesterol 
biosynthesis pathway are essential components for fetal development, including synthesis of steri,ids 
and cell membranes. Because of the ability of inhibitors of HMG-CoA reductase such as ZOCOR to 
decrease the synthesis of cholesterol and possibly other products of the cholesterol biosynthesis 

__I_* pathway, ZOCOR is contraindicated during pregnancy and in nursing mothers. ZOCOR should be 
,.... administered to women of childbearing age only when such patients are highly unlikely to 

conceive. Ifthe patient becomes pregnant while taking this drug, ZOCOR should be discontinued 

httD://www.odr.net/Dhvsician/static.htm?path=pdreVpdr/52405000.htm 2/l 7/00 



immediately and the patient should be apprised of the potential hazard to the fetus (see 

.--7 PRECAUTIONS , Pregnancy )* 

.Ld.I*.d 
(back to top) 

WARNINGS 

SkizIetai Muscle 

Simvastatin and other inhibitors of HMG-CoA reductase occasionally cause myopathy, which is 
manifested as muscle pain or weakness associated with grossly elevated creatine kinase (CK) (> 1 OX 
the upper limit of normal WNJ). Rhabdomyoiysis, with or without acute renal failure secondary 
to myoglobinuria, has been reported rarely. In 4S, there was one case of myopathy among 1,399 
patients taking simvastatin 20 mg and no cases among 822 patients taking 40 mg daily for a median 
duration of 5.4 years. In two 6-month controlled ciinical studies, there was one case of myopathy 
among 436 patients taking 40 mg and 5 cases among 669 patients taking 80 mg. The risk of 
myopathy is increased by concomitant therapy with certain drugs, some of which were excluded by 
the designs of these studies (see below). 

Myopathy caused by drug interactions. 

The incidence and severity of myopathy are increased by concomitant administration of HMG-CoA 
reductase inhibitors with drugs that can cause myopathy when given alone, such as gemfibrozil and 
other fibrates, and lipid-lowering doses (H= 1 g/day) of niacin (nicotinic acid). h 

_.. In addition, the risk of myopathy appears to be increased by high levels of HMG-CoA reductase 
inhibitory activity in plasma. Sini%tstatin is metabolized by the cytochrome P450 isoform 3A4! * ! 
Certain’drugs which share this metabolic pathway can raise the plasma levels of simvastatin a#d&&$? 
increase the risk of myopathy. These include cyclosporine, itraconazole, ketoconazole and other ‘* 
antifungal azoles, the macrolide antibiotics erythromycin and clarithromycin, HIV protease inhibitors, 
and the antidepressant nefazodone. 

Reducing the risk of myopathy. 

1. General measures. Patients starting therapy with simvastatin should be advised of the 
risk of myopathy, and told to report promptly unexplained muscle pain, tenderness or 
weakness. A CK level above 1 OX ULN in a patient with unexplained muscle symptoms 
indicates myopathy. Simvastatin therapy should be discontinued if myopathy is diagnosed 
or suspected. In most cases, when patients were promptly discontinued from treatment, muscle 
symptoms and CK increases resolved. 

._- 

Of the patients with rhabdomyolysis, many had complicated medical histories. Some had 
preexisting renal insufficiency, usually as a consequence of long-s?anding diabetes. In such 
patients, dose escadation requires caution. Also, as there are no known adverse consequences of 
brief interruption of therapy, treatment with simvastatin should be stopped a few days before 
elective major surgery and when any major acute medical or surgical condition supervenes. 

2. Measures to reduce the risk of myopathy caused by drug interactions (see above and 
PRECAUTIONS , Drug Znderactims ). Physicians contemplating combined therapy with 
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simvastatin and any of the interacting drugs should weigh the potential benefits and 
risks, and should carefully monitor patients for any signs and symptoms of muscle pain, 
tenderness, or weakness, particularly during the initial months of therapy and during 
any periods of upward dosage titration of either drug. Periodic CK determinations may be 
considered in such situations, but there is no assurance that such monitoring will prevent 
myopathy. 

The combined use of simvastatin with fibrates or niacin should be avoided unless the benefit of 
further alteration in lipid levels is likely to outweigh the increased risk of this drug combination. 
Combinations of fibrates or niacin with low doses of simvastatin have been used without myopathy in 
small, short-term clinical trials with careful monitoring. Addition of these drugs to simvastatin 
typically provides little additional reduction in LDL-C, but further reductions of TG and further 
increases in HDL-C may be obtained. lf one of these drugs must be used with simvastatin, clinical 
experience suggests that the risk of myopathy is less with niacin than with the fibrates. 

In patients taking concomitant cyclosporine, fibrates or niacin, the dose of simvastatin should 
generally not exceed 10 mg (see DOSAGE.A.ND ADMIMSTRATION, General Recommendations 
and Concomitant Lipid-Loweking Therapy ), as the risk of myopathy increases substantially at higher 
doses. Interruption of simvastatin therapy during a course of treatment with a systemic antifungal 
azole or a macrolide antibiotic should be considered. 

Liver Dysfunction 

Persistent increases (to more than 3X the IJLN) in serum transaminases have occurred in t 
approximately 1% of patients who received simvastatin in clinical trials. When drug treatment 

-...- was interrupted or discontinued in these patients, the transaminase levels usually fell &wly to 
pretreatment levels. The increases were not associated with jaundice or other clinical signs or p 
symptoms. There was no evidence of hypersensitivity. 

_ “, 
A,: ,. .’ ,‘. ‘#?i 

: $3 1 ‘f 
In 4s (see CLINICAL P HARMACOLOGY , Clinical Studies ), the number of patients with more 
than one transaminase elevation to >3X ULN, over the course of the study, was not significantly 
different between ,the simvastatin and placebo groups (14 [0.7%] vs. 12 [0.6%]). Elevated 
transaminases resulted in the discontinuation of 8 patients from therapy in the simvastatin group 
(n=2,22 1) and 5 in the placebo group (n=2,223). Of the 1,986 simvastatin treated patients in 4s with .l’ 
normal liver function tests (LFTs) at baseline, only 8 (0.4%) developed consecutive LFT elevations to 
>3X ULN and/or were discontinued due to transaminase elevations during the 5.4 years (median 
follow-up) of the study. Among these 8 patients, 5 initially developed these abnormalities within the 
first year. All of the patients in this study received a starting dose of 20 mg of simvastatin; 37% were 
titrated to 40 mg. 

In 2 controlled clinical studies in 1,105 patients, the 12-month incidence of persistent hepatic 
transaminase elevation without regard to drug relationship was 0.9% and 2.1% at the 40- and 80-mg 
dose, respectively. No patients developed persistent liver fkction abnormalities following the initial 
6 months of treatment at a given dose. 

Pt is recommended that liver function tests be HWX&. b&n-e the initiation of treatment, and a\. 
periodically thereafter (e.g., semiannually) for the first year of treatment or until one year after 

,-“+x the last elevation in dose. Patients titrated to the 80-mg dose should receive an additional test at 
3 months. Patients who develop increased transaminase levels should be monitored with a second 

http://www.pdr.net/physician&atic.htm?path=pdrel/pdr/52405000.htm 2/l 7/00 
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liver function evaluation to confirm the finding and be followed thereafter with frequent liver 
diction tests until the abnormality(ies) return to norrnal. Should an increase in AST or ALT of 3X 

:. ULN or greater persist, withdrawal of therapy with ZOCOR is recommended. 
r-.:i 

The drug should be used with caution in patients who consume substantial quantities of alcohol 
and/or have a past history of liver disease. Active liver diseases or unexplained transaminase 
eIevations are contraindications to the use of simvastatin. 

As with other lipid-lowering agents, moderate (less than 3X ULN) elevations of serum trtiaminases 
have been reported following therapy with simvastatin. These changes appeared soon after initiation 
of therapy with simvastatin, were often transient, were not accompanied by any symptoms and did not 
require interruption of treatment. 

(back to top) 

PRECAUTIONS 

General 

Simvastatin may cause elevation of CK and transaminase levels (see WARNINGS and ADVERSE 
REACTIONS ). This should be considered in the differential diagnosis of chest pain in a patient on 
therapy with simvastatin. 

Information for Patients 

Patients should be advised to rep_ort promptly unexplained muscle pain, tenderness, or weakness (see 
WARNINGS , Skeietai Muscle ). ,‘ . t 

^I ‘. .Y? 

(back to top) 
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Drug Interactions 

Cyclosporine, Itraconazole, Ketoconazoie, Gemjbrozil, Niacin (Nicotinic Acid), Erythromycin, 
Clarithromycin, HIVprotease inhibitors, Nefazodone (see WARNINGS , SkeIetaZ Muscle >. 

Antiyyrine: Simvasta~ had no effect on the pharmacokinetics of antipyrine. However, since 
simvastatin is metabolized by the cytochrome P-450 isoform 3A4, this does not preclude an 
interaction with other drugs metabolized by the same isoform (see WARNINGS , SkeIetaZ Muscle ). 

Propranolol: In healthy male volunteers there was a significant decrease in mean C max, but no 

change in AUC, for simvastatin total and active inhibitors with concomitant administration of single 
doses of ZOCOR and propranolol. The ciinicai relevance of this finding is unclear. The 
pharmacokine& of the enantiomers of propranolol were not affected. 

E>igoxin: Concomitant administration of a single dose of digoxin in healthy male volunteers 
receiving simvastatin resulted in a slight elevation (less than 0.3 ng/mL) in digoxin concentrations in 
plasma (as measured by a radioimmunoassay) compared to concomitant administration of placebo 
and digoxin. Patients taking digoxin should be monitored appropriately when simvastatin is initiated. 
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Wurfarin: In two clinical studies, one in norma volunteers and the other in hypercholesterolemic 
---*. , patients, simvastatin 20-40 mg/day modestly potentiated the effect of coumarin anticoagulants: the 

I,’ .;..e- prothrombin time, reported as International Normalized Ratio (INR), increased from a baseline of 1.7 
to 1.8 and from 2.6 to 3.4 in the volunteer and patient studies, respectively. With other reductase 
inhibitors, clinically evident bleeding and/or increased prothrombin time has been reported in a few 
patients taking coumarin anticoagulants concomitantly. In such patients, prothrombin time should be 
determined before starting simvastatin and frequently enough during early therapy to insure that no 
significant alteration of prothrombin time occurs. Once a stable prothrombin time has been 
documented, prothrombin times can be monitored at the intervals usually recommended for patients 
on coumarin anticoagulants. If the dose of simvastatin is changed or discontinued, the same 
procedure should be repeated. Simvastatin therapy has not been associated with bleeding or with 
changes in prothrombin time in patients not taking anticoagulants. 

CNS Toxicity 

Optic nerve degeneration was seen in clinically normal dogs treated with simvastatin for 14 weeks at 
180 mg/kg/day, a dose that produced mean plasma diug levels about 12 times higher than the mean 
drug level in humans taking 80 mg/day. 

_--. 

A chemically similar drug in this class also produced optic nerve degeneration (Wallerian 
degeneration of retinogeniculate fibers) in clinically normal dogs in a dose-dependent fashion starting 
at 60 mgIkg/day, a dose that produced mean plasma drug levels about 30 times higher than the mean 
drug level in humans taking the highest recommended dose (as measured by total enzyme inhibitory 
activity). This same drug also produced vestibulocochlear Wallerian-like degeneration and retinal 

_.. ganglion cell chromatolysis in dogs treated for 14 weeks at 180 mg/kg/day, a dose that resulted in a 
mean plasma drug level similar tathat seen with the 60 mg/kg/day dose. f .‘, / ̂  .’ & . ‘& 
CNS vascular lesions, characterized by perivascular hemorrhage and edenia, mononuclear cell “‘T 
infiltration of perivascular spaces, perivascular fibrin deposits and necrosis of small vessels were seen 
in dogs treated with simvastatin at a dose of 360 mgikg/day, a dose that produced mean plasma drug 
levels that were about 14 times higher than the mean drug levels in humans taking 80 mg/day. Similar 
CNS vascular lesions have been observed with several other drugs of this class. 

There were cataracts in female rats after two years of treatment with 50 and 100 mg/kgM.ay (22 and . 
25 times the human AUC at 80 mg/day,‘respectively) and in dogs after three months at 90 mg/kg/day 
(19 times) and at two years at 50 mg/kg/day (5 times). 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

In a 72-week carcinogenicity study, mice were administered daily doses of simvastatin of 25, 100, 
and 400 mg/kg body weight, which resulted in mean plasma drug levels approximately 1,4, and 8 
times hi&er than the mean human plasma drug level, respectively (as total inhibitory activic;: based 
on AUC) after an 80-mg oral dose. Liver carcinomas were significantly increased in high-dssz 
females and mid- and high-dose males with a maximum incidence of 90 percent in males, F:::: 
incidence of adedomas of the liver was significantly increased in mid- and high-dose females. Dmg 

-_ 
treatment also significantly increased the incidence of lung adenomas in mid- and high-dose males 

I I_. and females. Adenomas of the Harderian gland (a gland of the eye of rodents) were significantly 
higher in high-dose mice than in controls. No evidence of a tumorigenic effect was observed at 25 
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‘; In a separate 92-week carcinogenicity study in mice at doses up to 25 mg/kg/day, no evidence of a 
-+*’ tumorigemc e&ect was observed (mean plasma drug levels were 1 times higher than humans given 80 

mg simvastatin as measured by AUC). 

In a two-year study in rats at 25 mg/kg/day, there was a statistically significant increase in the 
incidence of thyroid follicular adenomas in female rats exposed to approximately 11 times higher 
levels of simvastatin than in humans given 80 mg simvastatin (as measured by AUC). 

A second two-year rat carcinogenicity study with doses of 50 and 100 mg/kg/day produced 
hepatocellular adenomas and carcinomas (in female rats at both doses and in males at 100 
mg/kg/day). Thyroid follicular cell adenomas were increased in males and females at both doses; 
thyroid follicular cell carcinomas were increased in females at 100 mg/kg/day. The increased 
incidence of thyroid neoplasms appears to be consistent with findings from other HMG-CoA 
reductase inhibitors. These treatment levels represented plasma drug levels (AUC) of approximately 
7 and 15 times (males) and 22 and 25 times (females) the mean human plasma drug exposure after an 
80 milligram daily dose. 

No evidence of mutagenicity was observed in a microbial mutagenicity (Ames) test with or without 
rat or mouse liver metabolic activation. In addition, no evidence of damage to genetic material was 
noted in an in vitro alkaline elution assay using rat hepatocytes, a V-79 mammalian cell forward 
mutation study, an in vitro chromosome aberration study in CHO cells, or an in vivo chromosomal 
aberration assay in mouse bone marrow. 

: 
-. 

_., There was decreased fertility in male rats treated with simvastatin for 34 weeks at 25 mgikg body 
weight (4 times the maximum huBan exposure level, based on AUC, in patients receiving 80 c . .% 
mg/day); however, this effect was not observed during a subsequent fertihty study in which A, ,;. :,$ 
simvastatin was administered at this same dose level to male rats for 1 I weeks (the entire cycle of x:.. 
spermatogenesis including epididymal maturation). No microscopic changes were observed in the 
testes of rats from either study. At 180 m&g/day, (which produces exposure levels 22 times higher 

than those in humans taking 80 mg/day based on surface area, mg/m 2 ), seminiferous tubule 
degeneration (necrosis and loss of spermatogenic epithelium) was observed. In dogs, there was drug- _. 
related testicular atrophy, decreased spermatogenesis, spermatocytic degeneration and giant cell .. 
formation at 10 mg/kg/day, (approximately 2 times the human exposure, based on AUC, at 80 
mg/day). The chnicaI significance of these fmdings is unclear. 

Pregnancy Category X 

See CONTRAINDICATIONS. 

Safe? !n pregnant women has not been established. 

_-... Simvstatin was not teratogenic in rats at doses of 25 mg/kg/day or ir rabtits at doses up to 10 mg/kg 

‘I T,. -_ daily. These doses resulted in 3 times (rat) or 3 times (rabbit) the human exposure based on mg/m 2 
surface area. However, in studies with another structurally-related HMG-CoA reductase inhibitor, 
skeletal malformations were observed in rats and mice. 

httn://www.ndr.nethvsician/static.htm 2/l 7100 
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Rare reports of congenital anomalies have been received following intrauterine exposure to HMG- . 
.‘: CoA reductase inhibitors. In a review * * * of approximately 100 prospectively followed pregnancies in 

I‘:, “J women exposed to ZOCOR or another structurally related HMG-CoA reductase inhibitor, the 
incidences of congenital anomalies, spontaneous abortions and fetal deaths/stillbirths did not exceed 
what would be expected in the general population. The number of cases is adequate only to exclude a 
3- to 4-fold increase in congenital anomalies over the background incidence. In 89% of the 
prospectively.followed pregnancies, drug treatment was initiated prior to pregnancy and was 
discontinued at some point in the first trimester when pregnancy was identified. As safety in pregnant 
women has not been established and there is no apparent benefit to therapy with ZOCOR during 
pregnancy (see CON TUINDICATIONS ), treatment should be immediately discontinued as soon as 
pregnancy is recognized. ZOCOR should be administered to women of childbearing potential only 
when such patients are highly unlikely to conceive and have been informed of the potential hazards. 

Nursing Mothers 

It is not known whether simvastatin is excreted in human milk. Because a small amount of another 
drug in this class is excreted in human milk and because of the potential for serious adverse reactions 
in nursing infants, women taking simvastatin should not nurse their infants (see 
CONTRAINDICATIONS ). 

Pediatric Use 

-. Safety and effectiveness in pediatric patients have not been established. Because pediatric patients’are 
not likely to benefit from cholesterol lowering for at least a decade and because experience with this 

,__~,’ drug is limited (no studies in subjects below the age of 20 years), treatment of pediatric patients with 
simvastatin is not recommended a this time. I .‘i 

< .’ , $y?“ 
.p 

***Manson, J.M., Freyssinges, C., Ducrocq, M.B., Stephenson, W.P., Postmarketing Surveillance of 
Lovastatin and Simvastatin Exposure During Pregnancy, Reproductive ToxicoZogy , 10(6):439-446, 
1996. 

(buck to top) 

: 
: 

ADVERSE REACTIONS 

In the pre-marketing controlled clinical studies and their open extensions (2,423 patients with mean 
duration of follow-up of approximately 18 months), 1.4% of patients were discontinued due to 
adverse experiences attributable to ZOCOR. Adverse reactions have usually been mild and transient. 
ZOCOR has been evaluated for serious adverse reactions in more than 2 1,000 patients and is 
generally well-tolerated. 

Clinical Adverse Experiences 

._i. Adverse experiences occurring at an incidence of 1 percent or greater in patients treated with 

.i...... ZOCOR, regardless of causality, in controlled clinical studies are shown in the table below: 

httn~ffwww nrtr net/nhv~icim/st~tic.htm?nath=ndrel/~dr/52405000.htm 2/l 7/00 
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II Adverse Experiences in Clinical Studies 
Incidence 1 Percent or Greater, Regardless of Causality 

Body as a Whole 
Abdominal pain 
Asthenia 

Gastrointestinal 
Constipation . 
Diarrhea 
Dyspepsia 
Flatulence 
Nausea 

Nervous System/Psychiatric 
Headache 

Respiratory 
Upper respiratory infection 

.-.- Scandinavian Sirnvastatin Survival Study 
: 

. Clinical Adverse Experiences 

In 4s (see CLINICAL PHARMACOLOGY , CiinicaZ Studies ) involving 4,444 patients treatea(wi$ 
20-40 mg/day of ZOCOR (n=2,221) or placebo (n=2,223), the safety and tolerability profiles were’ ,?W 
comparable between groups over the median 5.4 years of the study. The clinical adverse experiences 
reported as possibly, probably, or definitely drug-related in >/=0.5% in either treatment group are 
shown in the table below: 

h+m.ffyrnlnrr dt netlnhvsirinnldtntir htm‘%wth==ndrel/ndr/52405O00.htm 
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Muscuioskeletal 
Myalgia 

Skin 
Eczema 
Prulitus 
Rash 

Special Senses 
Cataract 

L' 

II 1.2 II 1.3 

0.8 0.8 

0.5 0.4 

0.6 0.6 

II 0.5 II 0.8 

The following effects have been reported with drugs in this class. Not all the effects listed below have 
necessarily been associated with simvastatin therapy. 

Skeletal: muscle cramps, myalgia, myopathy, rhabdomyolysis, arthralgias. 

Neurological: dysfunction of certain cranial nerves (including alteration of taste, impairment of 
extra-ocular movement, facial paresis), tremor, dizziness, vertigo, memory loss, paresthesia, 
peripheral neuropathy, peripheral nerve palsy, psychic disturbances, anxiety, insomnia, depression. 

. ,.. 

Hypersensitivity Reactions: An apparent hypersensitivity syndrome has been reported rarely which 
has included one or more of the following features: anaphylaxis, angioedema, lupus erythematous- 
like syndrome, polymyalgia rheumatica, vasculitis, purpura, thrombocytopenia, leukopenia, hemolytic 
anemia, positive ANA, ESR increase, eosinophilia, arthritis, arthralgia, urticaria, asthenia, 

1 

photosensitivity, fever, chills, flushing, malaise, dyspnea, toxic epidermal necrolysis, erythema ’ 
multiforme, including Stevens-Johnson syndrome. 

d ..;r 
Gastrointestinal: Pancreatitis, hepatitis, including chronic active hepatitis, cholestatic jaundice,.;f?w 
change in liver, and, rarely, cirrhosis, fulminant hepatic necrosis, and hepatoma; anorexia, vomitmg$ 

Skin: alopecia, pruritus. A variety of skin changes (e.g., nodules, discoloration, dryness of 
skin/mucous membranes, changes to hair/nails) have been reported. + 

Reproductive: gynecomastia, loss of libido, erectile dysfunction. 

Eye: progression of cataracts (lens opacities), ophthalmoplegia. 

Laboratory Abnormalities: elevated transaminases, alkaline phosphatase, (gamma)-glutamyl 
transpeptidase, and bilirubin; thyroid function abnormalities. 

Laboratory Tests 

Marked persistent increases of serum transaminases have been noted (see WARNINGS , Liver 
J&sf&zc;ion ). About 5% of patients had elevations of CK levels of 3 or more times the normal value 
on one or more occasions. This was attributable to the noncardiac fraction of CK. Muscle pain or 
dysfunction usually was not reported (see WARNINGS , SkeZetaZ Muscle ). 

II_ Concomitant Therapy 

httn-fkxnnu ndrn~t/nhu&+m/stdic htm?nsth=ndrellndr1524050nn htm 2/17/00 
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--._ In controlled clinical studies in which simvastatin was administered concomitantly with 
i cholestyramine, no adverse reactions peculiar to this concomitant treatment were observed. The 

-..*,., %.I adverse reactions that occurred were limited to those reported previously with simvastatin or 
cholestyramine. The combined use of simvastatin with fibrates should generally be avoided (see 
WARNINGS , Sketetai A4uscZe ). 

(back to top) 

OVERDOSAGE 

Significant lethality was observed in mice after a single oral dose of 9 g/m 2. No evidence of lethality 
was observed in rats or dogs treated with doses of 30 and 100 g/m 2 , respectively. No specific 
diagnostic signs were observed lin rodents. At these doses the only signs seen in dogs were emesis and 
mucoid stools. 

A few cases of overdosage with ZOCOR have been reported; no patients had any specific symptoms, 
and all patients recovered without sequelae. The maximum dose taken was 450 mg. Until ‘further 
experience is obtained, no specific treatment of overdosage with ZOCOR can be recommended. 

The dialyzability of simvastatin and its metabolites in man is not known at present. 

(back to top) ‘I 

DOSAGE AND ADMINISTRATION 

The patient should be placed on a standard cholesterol-lowering diet before receiving ZOCOR&r$ .+Gb 
should continue on this diet during treatment with ZOCOR (see NCEP Treatment Guidelines for ;;j” 
details on dietary therapy). 

The recommended usual starting dose is 20 mg once a day in the evening. Patients who require only a 
moderate reduction of LDL-C may be started at 10 mg. See below for dosage recommendations for 
patients receiving concomitant therapy with cyclosporine, fibrates or niacin, and for those with severe 
renal insufficiency. ., 

The recommended dosing range is 5-80 mg/day as a single dose in the evening. Doses should be 
individualized according to baseline LDL-C levels, the recommended goal of therapy (see NCEP 
Treatment Guidelines) and the patient’s response. Adjustments of dosage should be made at intervals 
of 4 weeks or more. 

Cholesterol levels should be monitored periodically and consideration should be given to reducing 
the dosage of ZOCOR if cholesterol falls significantly below the targeted range. 

Dosage in Patients with Homov,gcus Fcrmilial Hypercholesterolemia 

Based on the results of a controlled clinical study, the recommended dosage icr patients with 
homozygous familial hypercholesterolemia is ZOCOR 40 mg/day in the evening or 80 mg/day in 3 
divided doses of 20 mg, 20 mg, and an evening dose of 40 mg. ZOCOR should be used as an adjunct 

h+tn-Ihxnmw nrlr n~tlnhvcic.ian/~atic.htm?~ath~drel/Ddr/52405~~O.h~ 2/l 7/00 
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to other lipid-lowering treatments (e.g., LDL apheresis) in these patients or if such treatments are 
unavailable. --\, 

- _c-,“’ General Recommendations 

In the elderly, maximum reductions in LDL-C may be achieved with daily doses of 20 mg of ZOCOR 
or less. 

In patients taking cyclosporine concomitantly with simvastatin (see WARNINGS , SkeZetaZ Muscle ), 
therapy should begin with 5 mg of ZOCOR and should not exceed 10 mg/day. 

Concomitant Lipid-Lowering Therapy 

ZOCOR is effective alone or when used concomitantly with bile-acid sequestrants. Use of ZOCOR 
with fibrates or niacin should generally be avoided. However, if ZOCOR is used in combination with 
fibrates or niacin, the dose of ZOCOR should not exceed IO mg (see WARNINGS , Skeletal 
Muscle ). 

Dosage in Patients with Renal Ikv@kiency 

Because ZOCOR does not undergo significant renal excretion, modification of dosage should not be 
necessary in patients with mild to moderate renal insufficiency. However, caution should be exercised 
when ZOCOR is administered to patients with severe renal insufficiency; such patients should be 
started at 5 mg/day and be closely monitored (see CLINICAL PHARMACOLOGY, 
Pharmacokinetics and WARNINGS , SkzZetaZ MuscZe ). 

..+ 

(back to too) 

HOW SUPPLIED 

No. 3588 -- Tablets ZOCOR 5 mg are buff, shield-shaped, film-coated tablets, coded MSD 726 on 
one side and ZOCOR on the other. They are supplied as follows: 5 

NDC 0006-0726-61 unit of use bottles of 60 

(6505-Ol-354-4549,5 mg 60’s) 

NDC 0006-0726-54 unit of use bottles of 90 

(6505-o l-354-4548, 5 mg 90’s) 

NDC 0006-0726-28 unit dose packages of 100. 

-.. No. 3589 -- Tabiers ZOCOR 10 mg are peach, shield-shaped, film-coated tablets, coded MSD 735 on 
one side and ZOCOR on the other. They are supplied as follows: 

NDC 0006-0735-61 unit of use bottles of 60 

htt-n~lfwww ndt.net/nhvnician/static.htm?nath-ndrel/ndr/S2.405001).htm 3/I 7m-I 
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(6505-01-354-4545, 10 mg 60’s) 
--Y 

_ -. : NDC 0006-0735-54 unit of use bottles of 90 

(6505-o l-354-4544, 10 mg 90’s) 

NDC 0006-0735-28 unit dose packages of 100 

(6505-o l-354-4543, 10 mg individually sealed 100’s) 

NDC 0006-0735-82 bottles of 1000 

(6505-Ol-373-7290,lO mg 1000’s) 

NDC 0006-0735-87 bottles of 10,000 

(6505-o l-378-8058, 10 mg 10,000’s). 

No. 3590 -- Tablets ZOCOR 20 mg are tan, shield-shaped, film-coated tablets, coded MSD 740 on 
one side and ZOCOR on the other. They are supplied as follows: 

NDC 0006-0740-61 unit of use bottles of 60 
.d 

(6505-Ol-354-4547,20 mg 60’s) 4 

NDC 0006-0740-28 unit dose packages of 100 

NDC 0006-0740-82 bottles of 1000 

NDC 0006-0740-87 bottles of 10,000 

(6505-Ol-378-8771,20 mg 10,000’s). 
. 

No. 3591 -- Tablets ZOCOR 40 mg are brick red, shield-shaped, film-coated tabl’ets, coded MSD 749 
on one side and ZOCOR on the other. They are supplied as follows: 

NDC 0006-0749-61 unit of use bottles of 60 

(6505-o l-354-4546,40 mg 60’s). 

No. 6577 -- Tablets ZOCOR 80 mg are brick red, capsule-shaped, film-coated tablets, coded 543 on 

httn-llwurw n& n~t/nhv~i~ian/~~atic.htm?nath=ndrel/ndr~52405000.htm 2/l 7100 
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one side and 80 on the other. They are supplied as follows: 

NDC 0006-0543-61 unit of use bottles of 60. /- .., -“- 

-.. 

2 %,“. 

.’ 

Storage 

Store between 5-30°C (41-86°F). 

7825433 Issued December 1998 

COPYRIGHT 0 MERCK & CO., Inc., 1991,1995 

All rights reserved. 
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PRODUCT PHOTO(S): 

NOTE: These photos can be used only for identification by shape, color, and imprint. They do not 
depict actual or reZative size. 

The product samples shown here have been supplied by the manufacturer and reproduced in full color 
by PDR as a quick-reference identification aid. While every effort has been made to assure accurate 
reproduction, please remember that any visual identification should be considered preliminary. In 
cases of poisoning or suspected o?erdosage, the drug’s identity should be verified by chemical’ . ? , ’ 
analysis. 

‘I q$ 
,’ p 
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